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Abstract 
Background: Obesity is a chronic and complex metabolic disease with associated 
comorbidities. The prevalence of excess body weight has risen substantially in both affluent 
developed countries and in developing countries worldwide. In 2008 it was estimated that 43 
million children under the age of five were overweight, with developing countries accounting 
for 75% of these rates. Furthermore, with 75% of these children developing adulthood 
obesity, mortality rates due to obesity will continue to increase unless preventative 
interventions are implemented.  
Objective: To identify the prevalence of obesity and overweight among urban seven- to 10- 
years- old children in Quintile five English-medium schools in the Nelson Mandela 
Metropolitan municipality in the Eastern Cape, South Africa. 
 Design and Methods: A quantitative descriptive one-way cross-sectional research design 
utilising random sampling was used. A total of 713 children participated in the study. A once-
off survey consisted of anthropometrical assessment of height, weight and waist 
circumference. To classify children into weight categories, the International Obesity Task 
Force cut-off values were used. A validated physical activity – related behaviour 
questionnaire was completed to explore and identify the daily level of physical activity 
expressed in MET values. Using one-way ANOVA’s and Chi-squared tests, significance 
between variables was analysed. 
Results: Overweight prevalence was 20.9 % and obesity prevalence was 9.8 %.  A 
significant relationship was found between obesity and overweight levels for gender, age, 
ethnicity and culture. No significant relationship was found for obesity and overweight 
prevalence and physical activity.  
Conclusion: Results highlight the rising prevalence of obesity and overweight amongst urban 
children from affluent primary schools and the necessity for further research to explore socio-
cultural factors that impact on obesogenic behaviour in South African youth. 
 
Keywords 
Overweight, obese, child, urban, developing country, physical activity, MET, ethnicity and 
culture.  
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Chapter 1  
Formulation of the Research Problem  
1.1 Introduction  
Obesity has been described by Ells, Campbell, Lidstone, Kelly, Lang and Summerbell (2005: 
441) as a chronic and complex metabolic disease with associated comorbidities. Such 
comorbid conditions include diabetes mellitus type II, heart disease, hypertension, stroke and 
some cancers (Teixeira, Stubbs, King, Whybrow and Blundell in Saxton 2011: 297). 
According to the World Health Organization (WHO, 2013: 1) obesity with its related 
comorbidities, results in approximately 2.8 million deaths annually ranking it as the fifth 
leading killer worldwide. With increasing childhood obesity rates and 75% of these children 
developing adulthood obesity, mortality rates due to obesity will continue to increase unless 
preventative interventions are implemented (Sahay, Nagesh and Preeti, 2012: 8). Therefore, it 
is important to quantify obesity prevalence to assist in the management of these intervention 
programs.  
This chapter sets out to provide the context of the research that was undertaken to provide a 
perspective on the occurrence of childhood overweight and obesity in a target group of six- to 
10 - year- old English speaking children, enrolled in Quintile five primary schools in the 
Nelson Mandela Metropolitan municipality in the Eastern Cape Province in South Africa. 
 
1.2 Contextualisation of the Problem  
Historically, the concept of obesity were perceived as a developed world challenge, but this 
viewpoint has changed in recent years with the prevalence of obesity having risen in 
developing countries, especially those experiencing urbanisation in recent decades, to levels 
greater than those in the developed world (WHO, 2012: 1). In 2013, the WHO published a 
report that showed that in 2011, 75% of overweight children were from developing countries. 
Aforementioned percentage accounts for 30 million children of 40 million worldwide (WHO, 
2013: 1). Caprio et al . (2008: 2213) reasoned that the escalation in obesogenic behaviour is 
primarily due to the availability of cheap, high energy dense foods, which is the staple diet 
for many low income people in an urban environment. The authors continued to state that 
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poor nutrition together with decreased physical activity levels furthermore contributed to 
increased incidence of overweight and obesity. Other variables contributing to obesity 
include; age, gender, genetics, environmental factors, culture and socio-economic status 
(Rossouw, Grant and Viljoen, 2012: 907). 
 
The prevalence of excess body weight has risen substantially in both affluent developed 
countries and in developing countries worldwide.  In 2008 statistics illustrated that 43 million 
children under the age of five were overweight (WHO, 2012: 1). It was estimated in 2010 that 
in America alone 37.5% of adults and 17% of children were clinically obese. The United 
States of America (USA) was rated as having the highest prevalence of obesity worldwide 
(Ogden, Carroll, Kit and Flegal, 2012: 1). The current population of USA‘s children is the 
first to have a shorter life expectancy than their parents (Binkiewicz-Glinska, et al ., 2012: 
159). South Africa has the highest rate of obesity in Africa and the prevalence has doubled 
from 1990 to 2010 (Rossouw, Grant and Viljoen, 2012: 907). The latest study published on 
the prevalence of childhood obesity in South Africa by Armstrong, Lambert, Sharwood and 
Lambert (2006: 439) revealed respective rates of obesity and overweight in children aged six 
to 13, was 2.4% and 10.9% for boys, and 1.8% and 17.5% for girls.  
Research indicates that obesity in children tends to track into adulthood, unless interventions 
are put into place at a young age (Li, Ford, Huang, Sun and Goodman, 2009: 82). 
Binkiewicz-Glinska, et al.., (2012: 159) found that 70 to 80% of obese adolescents developed 
into obese adults. Associated with childhood obesity are increased risk of future 
noncommunicable diseases, decreased quality of life and premature death (Kelishadi, 2007: 
62).   
It is important to research obesity in children due to the many associated co-morbidities that 
lead to subsequent health-related disease states (Rossouw, et al., 2012: 907). Obese children 
are prone to develop type two diabetes, hypertension, asthma, polycystic ovarian syndrome 
and increased risk of orthopaedic complications, such as; fractures and joint problems 
(Binkiewicz-Glinska, et al., 2012: 159). Obese children are at high risk of becoming obese 
adults and are at greater risk of developing associated illnesses, than obese individuals who 
were of healthy weight as a child (Dietz and Robinson, 2005: 2106).  
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However, according to Juonala, et al., (2011: 1876) a previously obese child has similar risk 
factors for these comorbidities at adulthood, when compared to a child of a healthy weight. 
Along with the increase in obesity in children and adults, there is an increase in the burden 
placed on the health care system due to the many associated co-morbidities of obesity 
(Kelishadi, 2007: 62). In America it has been estimated that an average obese person costs 
society $7000.00 annually through decreased productivity and increased health care expenses 
(Wofford, 2008: 6). The health care system of South Africa is currently burdened due to a 
large prevalence of HIV and AIDS, amongst other diseases. Therefore, research to better 
understand, prevent and treat overweight and obesity is vital to decrease the burden on the 
health care system of South Africa (Mollentze, 2006: 2).  
 
1.3 Problem Statement  
Childhood obesity is under researched in South Africa, with the Armstrong, et al., (2006: 
442) study incorporating the latest nationally representative published data on this topic 
(Rossouw, et al., 2012: 910). However, these statistics are outdated. Few studies have been 
published on the prevalence of obesity in rural areas and even less in urban areas (Puckree, 
Naidoo, Pillay and Naidoo, 2011: 203). Furthermore, no South African peer-reviewed 
published study in the present domain could be found that was performed solely on children 
from a higher socio-economic status (SES) (Rossouw, et al., 2012: 910). This is an 
overlooked area of research as Raj and Kumar (2010: 598) indicated that in developed 
countries, children from a higher socio-economic status have a higher prevalence of obesity 
than their lower socio-economic counterparts. More recent literature pertaining to established 
national data bases for children who are overweight and obese in South Africa, could thus far 
not be accessed. Although limited studies of a narrower scope have been performed in 
discrete geographical areas of South Africa, a lack of further research evidence pertaining to 
the obesogenic-related theme is evident (Rossouw, et al., 2012: 910). 
The majority of acquired information published on obesity in South Africa focuses mainly on 
adults, then to a lesser degree on adolescents and even less on children (Puckree, et al., 2011: 
207). Subsequently, a large gap exists in the knowledge of childhood obesity rates and thus 
limits the effectiveness of interventions used to combat obesogenic behaviour (Mollentze, 
2006: 2). Furthermore, the author argued that if childhood overweight and obesity keeps 
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escalating at its current rate in South Africa, then obesity associated comorbidities will 
increase, causing a rise in premature deaths in the Nation (Mollentze, 2006: 2). 
Aforementioned trend will place an increased burden on the national health care system.  
The Armstrong, et al., (2006: 439) study as mentioned in the introduction, illustrated that the 
prevalence of obesity and overweight in South African children aged six to 13 years, was 
2.4% and 10.9% for boys and 1.8% and 17.5% for girls, respectively. Variables of age, 
gender, socio-economic status and ethnicity were considered. The authors used BMI as an 
indicator of body fat percentage and classified the participants according to the Cole , et al., 
(2000: 1242) method. Cole, et al., (2000: 1242) developed BMI cut off points for children of 
varying ages, to predict the BMI of children at 18 years, based on their current BMI. Using 
this predicted data the participants were classified accordingly as overweight (BMI > 
25kg/m
2) or obese (BMI ≥ 30kg/m2). Armstrong, et al., (2006: 436) concluded that their 
findings were similar to trends observed in developed countries, 10 years ago. This 
international trend showed a steady increase in the prevalence of obese and overweight 
children and adults. A further study was completed by Armstrong, Lambert and Lambert, 
(2011: 835) analysing the secular trends of obesity and overweight in South Africa over a 10 
year period (1994 – 2004).  
Data from the South African National Primary Schools’ Anthropometric Survey (Department 
of Health, 1994; Jinabhai, et al., 2003: 385) and from the Armstrong , et al., (2006: 442) 
study were used. The results revealed an increase in the prevalence of overweight (1.2 – 
13.0%) and obesity (0.2 – 3.3%) in South African children. Aforementioned findings 
highlighted the increasing prevalence of overweight and obesity in South African youth and 
the importance of developing and implementing interventions for weight management and fat 
loss amongst the younger generation. 
Increased levels of physical activity and adherence to a healthy diet are the primary methods 
to combat childhood obesity (Goedecke, Jennings and Lambert, 2006: 65). It is recommended 
that children participate in a minimum of 60 minutes of moderate to vigorous intensity 
physical activity per day (FAO, 2004: 23; Westcott and Faigenbaum in Coburn and Malek, 
20112: 466). Girls should consume between 1200kcal and 1600kcal and boys between 
1400kcal and 1800kcal per day for healthy development (FAO, 2004: 23). However, these 
figures are an estimate and energy intake should meet energy requirement levels. Therefore, 
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an increase in energy intake is required with increased levels of physical activity and vice 
versa to prevent underweight or overweight in children (Goran and Treuth, 2001: 935).  
Based on the current lack of quantifiable data on BMI status and the incidence of overweight 
(as pre-cursor to obesity) and obesity in seven- to 10- year- old South African children, 
specifically from a higher socio-economic status, the researcher has deemed this study 
necessary. The current research aimed to determine the prevalence of overweight and obesity 
and associated physical activity levels in quintile five school children in the city of Port 
Elizabeth in the Nelson Mandela Metropolitan municipality in the Eastern Cape Province, 
South Africa. 
 
1.4 Significance of the Study  
 
In order to formulate correct prevention and treatment recommendations for obesity and 
overweight for the Nation as a whole, research that is more current is required to complement 
existing published data. The most recent published research on this topic used data collected 
in 2004 (Armstrong, et al., 2006: 439). The age of this data and the previously reported trends 
towards increasing rates with time, presents a significant gap in the knowledge of obesity and 
overweight statistics and thus limits the effectiveness of National intervention programs in 
children. Furthermore, the question arises as to the appropriateness and relevance of national 
intervention programs for children in the diverse geographical areas and settings of South 
Africa. Added to the complexity of the challenge are variables such as, the built environment, 
socio-cultural rules and economical difficulties, impacting on the obesogenic behaviour of 
children (Withall, Jago and Cross, 2009: 1078) 
Much of the data published, investigates the effects of a lower socio-economic status on 
obesity rates and reveals the double burden of malnutrition with both obesity and 
undernourishment present in South Africa’s poorer areas (WHO, 2013: 3). Literature is scant 
on the prevalence of obesity in children from a higher socio-economic status in South Africa 
(Puckree, et al., 2010: 203). No published study could be accessed specifically analysing the 
effects of higher socio-economic status on childhood obesity prevalence in South Africa, and 
has only been touched upon in the nationally representative study (Armstrong, et al., 2006: 
439).   
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Aforementioned is an important overlooked area of study, specifically with increasing obesity 
levels globally and in South Africa, due to the trend in obesity being more prevalent in higher 
socio-economic children in developing countries (Raj and Kumar, 2010: 598). Thus, research 
to quantify the prevalence of obesity and overweight in the Eastern Cape province is required 
to analyse the need for intervention programs and to assist the implementation thereof 
(Goedecke, et al., 2006: 65; Rossouw, et al., 2012: 908).  
 
1.5 Aim and Objectives  
 
The primary aim of this study was to determine the prevalence of obesity and overweight in 
children aged seven to 10 in Quintile Five Primary Schools in Port Elizabeth in the Eastern 
Cape, South Africa. A secondary aim was to determine the daily level of physical activity in 
the target group and to ascertain whether a correlation existed between obesity and 
overweight and daily physical activity levels in the specific sample population. 
In order to achieve these aims, the following objectives were set to guide the study: 
1.4.1 To determine anthropometric measures of height, weight and waist 
circumference for the participants. 
1.4.2 To calculate the Body Mass Index (BMI(height/weight2)  
1.4.3 To determine the prevalence of obesity and overweight using Cole, Bellizzi, 
Flegal and Dietz, (2000: 1240) International Obesity Task Force (IOTF) cut-
off values. 
1.4.4 To establish whether a correlation exists between BMI and waist 
circumference (WC).  
1.4.5 To determine the daily physical activity level by measuring energy 
expenditure of the participants expressed in metabolic equivalent of task 
(MET). 
1.4.6 To establish whether a correlation exists between BMI and physical activity 
levels. 
1.4.7  To establish whether a correlation exists between BMI and independent 
variables of age, gender, ethnicity and culture.  
 
7 
 
1.6 Delineation of the Study  
 
BMI and waist circumference were used as anthropometrical measures to classify children 
according to international age- and gender-specific BMI cut- off points that were developed 
by the Childhood Obesity Working Group of the International Obesity Task Force, to define 
participants as normal weight, overweight, obese or underweight (Cole , et al., 2000:1240). 
These criteria were derived from a large international sample using regression techniques by 
passing a line through the health-related adult cut-points at 18 years (Cole, et al., 2000:1240). 
Once classified, results were statistically analysed to determine the prevalence of obesity and 
overweight in a specifically select group of children in the Nelson Mandela Metropolitan 
municipality. The children were selected according to their age (seven to 10 years) and their 
socio-economic status (quintile five schools). Age, gender, ethnicity and culture were 
examined as potential variables that could have an impact on BMI classification. Metabolic 
equivalent of task (MET) were used to express energy output to calculate daily levels of 
physical activity of the children. It would be ideal to use pedometers or accelerometers to 
calculate daily physical activity levels, but the feasibility of using actigraphy were fund 
dependent and did not fall within the scope of financial constraints of this study.  The 
relationship between daily physical activity level, measured by a validated and reliable 
physical activity questionnaire (Mc Veigh and Norris, 2012:43) and the prevalence of 
overweight (pre-obesity) and obesity was explored. 
Confounding factors such as, basal metabolic rate and dietary intake, were excluded from the 
scope of the study, due to cost implications including testing time of such a large sample 
population and associated monetary expenses.  Dietary intake was excluded as the scope of 
nutrition and dietetics falls outside the researcher’s field of expertise (Panter and Sterba, 
2011: 211). 
The current study thus indicated the prevalence of obesity and overweight in children in 
middle childhood that were of a higher socio-economic status based on the affluent 
geographical municipal area where the schools were located in the city of Port Elizabeth. 
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1.7 Concept clarification  
Key concepts used that need further clarification are the following:  
1.7.1 Body Mass Index (BMI): Body Mass Index indicates an individual’s body shape 
based on height and weight. It is an indicator of healthy, underweight and overweight 
body mass. BMI is calculated by dividing weight (kg) by squared height (m
2
) (WHO, 
2007: 1).  
1.7.2 International Obesity Task Force (IOTF) cut-off values: Sex-specific BMI cut-off 
values for classifying overweight and obesity in children. The criteria used for 
research and policy purposes to provide a data set that allows international 
comparison of obesity and overweight prevalence (Flegal and Ogden, 2011: 159S). 
1.7.3 Children: A child is defined as an individual in the stage of growth between birth and 
complete sexual maturity (Santrock, 2005: 164). There are three main stages of 
development between infancy and puberty. These are early childhood (two to six 
years), middle childhood (seven to 10 years) and late childhood (11 years to puberty) 
(Santrock, 2005: 165).  
1.7.4 Physical Activity: Any bodily movement that utilises the muscles and causes energy 
expenditure (Goran and Treuth, 2001: 931).  
1.7.5 Metabolic equivalent of task (MET): Metabolic equivalent of task is defined as the 
ratio of metabolic cost (rate of energy consumption) during an activity to a reference 
metabolic rate. The reference metabolic rate is 3.5mlO2.kg
-1 
and is equivalent to 
1kcal.kg
-1
.h
-1
 or 4.184kJ.kg
-1
.h
-1 
(Ainsworth, et al, 2011: 1575). 
1.7.6 Sedentariness: expending less than 10% of leisure time expenditure in activities 
involving ≥4 METs (Varo, Gonzalez, Estevez, Kearney, Gibney and Martinez, 2002: 
138).  
1.7.7 Obesogenic behavior: Any behaviour that contributes towards decreased physical 
activity and/or increased caloric consumption (Kirk, Penney and McHugh, 2009: 
109).  
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1.7.8 Screen-based sedentary behavior:  In the light of 1.6.6, screen-based sedentary 
behavior is characterised by periods of physical inactivity due to time being occupied 
by screen-based activities, for example, computer work, viewing television and 
playing video games (Varo, et al., 2002: 138).  
1.7.9 Quintile five Schools: South African schools are divided up into five categories or 
quintiles, with the poorest schools being in quintile one, and the less poor being in 
quintile five (Department of Basic Education, 2012: 3).   
1.7.10 Socio-economic Status (SES): Socio-economic status is a construct used to categorise 
an individual/family’s economic and social position in relation to others. It is based on 
income level, education level and occupation (Raj and Kumar, 2010: 598). Higher 
SES was inferred via education level (quintile 5) in this study.   
 
1.8 Summary 
Obesity and overweight in children is increasing in developing countries at an epidemic rate, 
placing additional strain on the health care systems of these countries that are already 
burdened by other diseases, including; malnutrition, HIV and AIDS (Mollentze, 2006: 2). 
South Africa has the highest rate of growth in Africa pertaining to obesity and overweight in 
adults, adolescents and children, with the prevalence of obesity doubling from 1990 to 2010 
(Rossouw, et al., 2012: 907). Children with obesity experience physical and psycho-social 
difficulties that could impact on their future health, if weight management interventions are 
not implemented (WHO, 2013: 1). Overweight and obesity is primarily a result of a 
combination of increased energy intake and a sedentary lifestyle (Bonhauser, Fernandez, 
Püschel, Yañez, Montero, Thompson and Coronado, 2005:113; Janssen, Katzmarzyk, Boyce, 
King and Pixkett, 2004:360; Lazarou, Panagiotakos and Matalas, 2009:61). Obesity 
prevalence in South African children is under researched and outdated (Rossouw, et al., 2012: 
907). This dissertation assessed obesity and overweight prevalence in seven- to ten- year- old 
urban South African children from Quintile five schools in an attempt to contribute toward 
building a more recent national data base prior to establishing and implementing intervention 
programs to prevent and minimise obesogenic lifestyles amongst youth.  
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Chapter 2  
Literature Review 
2.1 Introduction  
Research in childhood obesity is an important field of study due to the alarming increase in 
prevalence in both developed and developing countries worldwide. To address childhood 
obesity its prevalence, causes, consequences and methods of interventions needs to be 
understood. This review of literature addresses the aforementioned concepts as well as factors 
that attribute to or influence childhood obesity. Where possible, the scholarship used was 
primarily based on the South African situation.  
Obesity, as defined by the World Health Organisation (WHO, 2013: 1) is the excessive 
accumulation of fat, resulting in associated comorbidities, including, but not limited to type 
two diabetes, hypertension, dyslipidaemia, stroke and coronary heart disease. The WHO 
(2013: 1) expands by stating that increased associated illnesses result in decreased quality of 
life and even premature death. Due to these comorbidities, obesity is considered to be a 
chronic disease attributed to a long-term imbalance between energy intake and energy 
expenditure (Wofford, 2008: 15). 
 Obesity has been described as a global epidemic due to the continued rise in childhood and 
adulthood obesity levels worldwide (Goedecke, Jennings and Lambert, 2006: 65). Obesity is 
the fifth leading global killer with approximately 2.8 million deaths annually attributed to 
obesity and its associated co-morbidities (WHO, 2013: 1). Worldwide, 35% of people over 
the age of 20 are overweight and 11% obese. The latest statistics (taken in 2008), show that 
43 million children worldwide suffer from childhood obesity (WHO, 2012: 1).  
  
2.2 Childhood Obesity Prevalence in Developed and Developing Counties  
Obesity is not only an economically developed countries problem, but is increasing globally 
in transitional and developing countries. Developing countries have the largest increase in 
obesity prevalence, whereas, developed countries have illustrated a plateau in obesity 
prevalence (Odgen, Carroll, Curtin, Lamb and Flegal, 2010: 242). However, further studies 
are needed to verify this. Research presented by Olds, Maher, Zumin, Péneau, Lioret, 
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Castetbon, et al., (2011: 342 - 360) uses the Human Development Index that ranks countries 
based on life expectancy, education and income as illustrated in Table 2.1 (pp 12). From the 
data it is clear that obesity prevalence in children is highest in developed countries and lowest 
in poorly developed countries. 
South Africa is currently burdened by under-nutrition and infectious diseases such as 
HIV/AIDS, and therefore considered a country in transition (Goedecke, Jennings and 
Lambert 2006: 65). The increasing prevalence of obesity and associated co-morbidities in 
both the private and public sector in South Africa poses a subsequent burden on the health 
care system (Goedecke, Jennings and Lambert, 2006: 65). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12 
 
Table 2.1: Human Development Index (HDI) Rank per Developed / Developing Country 
indicating Childhood Overweight and Obesity Percentages  
 
Very Highly Developed Highly Developed Medium Developed Poorly Developed 
Rank: 1-47 Percent Rank: 48-94 Percent Rank: 95-141 Percent Rank: 142-187 Percent 
Country HDI1 
Over- 
weight 
Obesity Country HDI 
Over-
weight 
Obesity Country HDI 
Over-
weight 
Obesity 
 
Country 
 
HDI 
Over- 
weight 
Obesity 
Australia  3 35.0 11.0 Brazil 56 33.2 22.0 Algeria 95 10.3 7.9 Ethiopia 156 .05 0.1 
Canada 9 37.0 17.3 Iran 65 22.6 5.8 China 101 8.6 1.7 Senegal 177 .05 0.0 
Chile  10 38.4 17.3 Mexico 73 38.9 18.2 Egypt 104 24.0 11.4 Zimbabwe 187 3.3 0.4 
France 17 22.4 5.6 
Russian 
Federation 
80 35.8 8.2 India 113 29.6 9.3 
    
Germany  18 31.4 8.8 
Saudi 
Arabia 
84 21.7 12.7 
South 
Africa 
131 28.4 7.2     
Ireland  23 37.0 17.0             
Japan 26 23.9 6.8             
Netherlands 33 26.5 17.2             
New 
Zealand  
34 
28.2 16.8 
   
  
       
Norway 35 22.0 5.1             
Poland 36 24.9 3.8             
Portugal  37 34.7 10.7             
Spain  42 41.0 14.8             
Sweden  43 30.7 5.8             
Switzerland 44 21.2 8.6             
United 
Kingdom  
46 36.6 12.7 
 
 
 
  
       
United 
States of 
America  
47 44.2 26.7 
 
 
 
  
       
 
Olds, et al., (2011: 346) 
 
 
 
 
 
 
 
 
                                                          
1 HDI: United Nation’s Human Development Index (HDI) (http://hdr.undp.org/en/statistics/) Accessed: 9th October 2013.     
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2.2.1 The role of Socioeconomic Status in the prevalence of overweight and 
obesity  
Socio-economic status (SES) is a construct used to categorise an individual/family’s 
economic and social position in relation to others. It is based on income level, education level 
and occupation. Typically there are three categories of SES, namely; high, middle and low 
SES (Raj and Kumar, 2010: 598). Socio-economic status influences every aspect of one’s life 
and has a cumulative effect on health status throughout one’s life cycle (Caprio, et al., 2008: 
2213).  
Research has illustrated that in developing countries, children of a higher socio-economic 
status are more likely to be obese than their lower socio-economic status counterparts (Raj 
and Kumar, 2010: 598). The opposite occurs in developed countries. There has been 
increasing prevalence of obesity in most African countries, particularly in urban populations 
(Van der Merwe and Pepper, 2005: 318).  
South Africa is defined as a country in economic transition where there is increasing 
urbanisation, affluence and material consumption, as lifestyles become more westernised 
(Poskitt, 2008: 1). This has resulted in the abovementioned relationship between developing 
countries and SES occurring where obesity levels are higher in higher SES South African 
children (Mollentze, 2006: 44). As shown in table 2.2 (pp 18), majority of studies performed 
in South Africa are sectional studies on lower socio-economic status children, with urban and 
rural contributions. There was no published study performed on obesity prevalence in high 
versus lower socio-economic status children and therefore, comparisons need to be made to 
infer this relationship from results in this study (Rossouw, et al., 2012: 3).   
How socio-economic status influences obesity levels in children are explained in the 
following sub-sections and highlights the characteristics of socio-economic status, namely 
income, education and occupation.  
2.2.1.1 Income level:  
Income level dictates a person’s diet as it is the primary determinant of the dietary budget. 
Healthier nutrient dense foods are more expensive than their low-nutrient, high calorie 
counterparts. Over the past 20 years, the cost of fresh produce has risen 100%, compared to 
the cost of fats and sweets only rising 30% (Caprio, et al., 2008: 2213). Thus, due to budget 
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constraints, cheaper, unhealthier foods become the staple diet of lower income families 
(Darmon and Drewnowski, 2008: 1107).  
According to Brockman, Jago, Fox, Thompson, Cartwright and Page (2009: 253) family 
behaviour is the most influencing factor in whether a child exercises regularly. The authors 
furthermore affirm the impact of SES on the level of physical activity. Higher SES families 
can afford schooling that has afternoon exercise programs incorporated into the curriculum. 
They can also afford to send their children to extracurricular activities for example, ballet 
classes or gymnastics. Lower SES families cannot afford these luxuries or a schooling system 
that allows children to participate in indoor sport, physical education and afternoon sports 
classes.   
Brockman, et al., (2009: 253) continues to state that higher SES families also have more 
access to advanced technology that will keep a child indoors, which is not the case for lower 
SES families. The authors reason that affluent children are likely to spend more time 
watching TV per day as they have easy access to TV as well as other technological gadgets, 
thereby reducing the daily engagement in physical activity. According to a study performed 
by Steffen, Dia, Fulton and Labarthe (2009: 50) on average, children with one obese parent 
watched 22 minutes more TV per day, than children of parents with a healthy weight. 
Whereas, children with two obese adults watched 30 minutes more TV per day. Higher SES 
families also have the finances to eat healthier, but this depends on the parents/guardians’ 
influences. Brockman, et al., (2009: 253) concluded that children from higher SES families 
have a higher rate of obesity that is attributed to family influence rather than lack of 
opportunity to exercise or to maintain a healthy diet.  
2.2.1.2 Education: 
Education level is related to prevalence of overweight and obesity (Goedecke, Jennings and 
Lambert, 2006: 73). In the South African Demographic and Health Survey, it was found that 
incorrect perception of overweight is correlated to lower levels of education. Furthermore, 
women with smaller waist circumferences were found to be the most educated. Lower levels 
of education were also associated with higher BMI levels in Black South African women 
(Goedecke, Jennings, and Lambert, 2006: 73). However, the opposite trend occurs in men 
where men with more than eight years of schooling had significantly higher BMI levels than 
their less educated South African counterparts (Goedecke, Jennings, and Lambert, 2006: 73).  
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2.2.1.3 Occupation: 
With increasingly more working mothers in South Africa, occupation plays a large role in 
SES and its relationship with childhood obesity. More hours spent in the office results in less 
time at home. This results in time constraints that influence family diet and exercise, thereby 
contributing towards childhood obesity (Caprio, et al., 2008: 2213). Different occupations 
result in differing levels of time constraints and different influences on family diet and 
exercise. For example; parents with changing shift times, face difficulties with providing 
children with a constant healthy diet as their off-time may not coincide with supermarket 
opening times. However, the majority of fast-food chains are open 24 hours a day and 
subsequently results in increasing consumption of available and convenient fast foods (Fertig, 
Glomm, and Tchernis, 2009: 228).  
Furthermore, with more working mothers, children are increasingly spending more time with 
alternative caregivers. Parents presumably care more about children’s future health than 
caregivers who may not be as diligent in enforcing non-leisure activities and healthy eating 
(Fertig, Glomm, and Tchernis, 2009: 230). On the contrary, caregivers can impact positively 
on children as they have more time to structure routines with regards to leisure and physical 
activities and to provide a healthy diet. Therefore, Fertig, et al., (2009: 230) concludes that 
there is no distinct relationship between the influence of caregivers and childhood obesity 
prevalence. 
 2.2.1.4 Time-Poverty: 
There has been a dramatic shift in family dietary habits, with a decline in family dinners and 
an increase in fast-food consumption and snacking, all predominantly caused by time 
constraints (Caprio, et al., 2008: 2213). This has resulted in the concept of ‘time-poverty’ 
where lower income household have to face a trade-off between time and money when it 
comes to diet selection (Caprio, et al., 2008: 2213). For example, in America, a diet meeting 
the federal nutrition guidelines, called the Thrifty Food Plan, cost $27 per person a week. 
Thus, this diet was deemed to provide the necessary nutrition to be healthy at a cheap price. 
However, it was found that food preparation time was 16 hours a week, whereas, working 
woman spend on average six hours a week on food preparation and non-working women, 11 
hours per week (Caprio, et al., 2008: 2213).  
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As a concluding point, it has been shown that a negative cycle of obesity can persist through 
generations. Obesity in adolescence has a negative impact on socio-economic and cultural 
factors such as; household income, education level, self-esteem and marital status, 
particularly in women. This is possibly due to weight-based discrimination (Goedecke, 
Jennings and Lambert, 2006: 70). In developed countries, obesity is more prevalent in lower 
socio-economic status individuals and thus, this negative cycle can persist through 
generations for, as the lower level of education is maintained, the household is highly 
unlikely to increase its socio-economic status.  
 
2.2.2 The Prevalence of Childhood Obesity in South Africa  
South Africa currently has the highest rate of obesity in Southern Africa, with 27.4% of adult 
females and 8.8% of males being obese (Department of Health, 2007: 60). However, this data 
is outdated as it was conducted 10 years ago (in 2003) and could have changed significantly 
since then. Obesity and overweight prevalence in youth are 2.4% and 10.9% for boys and 
1.8% and 17.5% for girls respectfully (Armstrong, Lambert, Sharwood and Lambert, 2006: 
439). This data was collected between 2001 and 2004, and thus also significantly outdated. 
However, smaller studies performed on discrete areas of South Africa have been performed 
in recent years, giving an indication of obesity prevalence in South Africa.  
A partial contributor to the lack of nationally representative studies and longitudinal studies 
on the South African populations is due to a misconception of ‘benign obesity’ being 
nationally propagated from the 1960’s to the 1980’s. This resulted in ignorance about obesity 
and minimal treatment for individuals with associated co-morbidities (Van der Merwe and 
Pepper, 2005: 315).  
Studies performed on small sectors of South Africa has shown that increased prevalence in 
obesity is predominantly found in urban areas compared to rural areas, specifically when 
analysing childhood obesity (Goedecke, Jennings and Lambert, 2006: 65). The authors 
continue to state that urbanisation plays a large role in obesity development as it is associated 
with rapid change in diet (increased consumption of unhealthy foods), decreased level of 
physical activity and increased participation in leisure activities. Table 2.2 (pp 18) illustrates 
an adapted version of Rossouw, et al., (2012: 3) Table 2.1 (pp 12). Table 2.2 (pp 18) 
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illustrates a summary of published studies on the prevalence of overweight and obesity in 
South African children which have similar age groups as this study (seven- to 10- year- olds). 
It includes the demographics and measurement techniques of each study. Using data from 
these studies, one can gain an understanding of obesity and overweight progression in South 
Africa from 1994 to 2010. However, due to varying inclusion criteria and sample size of 
studies there is large variation in the results obtained. Of the studies that used IOTF cut-off 
values (Cole, Bellizzi, Flegal and Dietz, 2000: 1240) to classify children, overweight 
prevalence ranged from 4% in Kimani-Murage, et al., (2007: 158) to 28.4% in Armstrong , et 
al., (2006: 439). Obesity prevalence range was not as broad and ranged from 1% in Kimani-
Murage, et al., (2007: 158) to 7.2% in Armstrong, et al., (2006: 439). Table 2.2 (pp 18) also 
indicates the socio-economic status of the children. Apart from the national studies, no 
published study has been found obesity and overweight prevalence in higher socio-economic 
status children and thus highlights the importance of the current study. Furthermore, this 
study also highlights the importance of using the correct measuring tool to indicate obesity 
and overweight. Puckree, et al., (2011: 203) uses the WHO BMI for age criteria and gets 
significantly smaller results.   
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Table 2.2: Adapted table from Rossouw, et al., (2012: 3) “Overweight and obesity in 
children and adolescents: The South African problem” illustrating childhood obesity and 
overweight studies.  
Author  Demographics   Measuring 
Tool  
Overweight Prevalence 
(%) 
Obesity Prevalence 
(%) 
Age 
(Years) 
Socio-
Economic 
Status 
Sample 
Size 
Total Boys  Girls Total Boys Girls 
Truter , et 
al., 2010 
9 - 13 Varied 280 BMI for 
Age (Cole , 
et al., 
IOTF) 
15.5 15.6 15.1 6.5 5.5 7.2 
Armstrong , 
et al., 2006 
6 - 13 National 
Representative  
10 195 BMI for 
Age (Cole , 
et al., 
IOTF) 
28.4 
 
10.8 
7: 9.2 
8: 9.7 
9: 7.9 
10: 
11.7  
 
13 
7: 11.8 
8: 12.9 
9: 12.1 
10: 
14.0 
7.2 3.2 
7: 2.5 
8: 2.6 
9: 2.7 
10: 
4.3 
4.9 
7:  5.8 
8: 5.4 
9: 4.0 
10: 
5.4 
Puckree , et 
al., 2011 
10 - 12 Low  120 BMI for 
Age 
(WHO) 
5.03 N/A N/A 1/120 N/A N/A 
Kemp , et 
al., 2011 
~ 6.78 Low 816 BMI for 
Age (Cole , 
et al., 
IOTF) 
7.8 6.4 9.3 3.8 3.3 2.8 
Kimani-
Murage , et 
al., 2007 
1 - 20 Low (All 
Blacks) 
3489 BMI for 
Age (Cole , 
et al., 
IOTF) 
4 7: ~4 
8:~2.5 
9:~3 
10:~4.
5 
7: ~5 
8:~3 
9:~7 
10:~1
0 
1 7: ~0 
8:~0 
9:~0 
10:~
0 
7: ~2 
8:~2 
9:~0.
5 
10:~2 
Labadarios , 
et al., 2008 
1 - 9 National   BMI for 
Age 
10 ------ ----- 4 ----- ----- 
Kruger , et 
al., 2006 
10 - 15 Low 1275 BMI for 
Age (Cole , 
et al., 
IOTF) 
6.3 4.1 8.3 1.6 1.5 1.7 
Somers, 
2004 
10 - 16 Low 338 BMI 
(CDC) 
8.13 2.8 12.3 2.97 2.8 3.09 
Mukuddem-
Petersen , et 
al., 2004 
10 - 15 Low 1250 BMI for 
Age (Cole , 
et al., 
IOTF) 
7.9 
(com
bined
) 
5.6 10.1 ----- ----- ----- 
Labadarios , 
et al., 2005 
1 - 9 National 
(Rural vs 
Urban) 
2894 BMI for 
Age (Cole , 
et al., 
IOTF) 
12.1 ------ ----- 5 ----- ------ 
Cameron , 
et al., 1997  
7 – 18.9 Low 447 BMI 
(Popkin , et 
al., 
HANES 
III) 
N/A 2 N/A N/A N/A N/A 
Monyeki , et 
al., 1996 
3 - 10 Low 1336 BMI (>85th 
centiles of 
HANES 
III) 
---- ----- ----- Total 
overw
eight 
and 
obese 
0.55 1 
Jinabhai , et 
al., 1995 
8 - 11 Low 802 BMI for 
Age 
(IOTF) 
0.4-
11.9 
1.95 4.9 0.1-
1.5 
0 0.7 
Department 
of Health, 
1994 
8 - 11 National  24 391 BMI: IOTF 1.2 ----- ------ 0.2 ----- ----- 
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2.2.3 Children and physical maturation 
A child is defined as an individual in the stage of growth between birth and complete sexual 
maturity (Santrock, 2005: 164). Biologically children reach sexual maturity at the age of 16 
for females and 18 for men. The author identifies three main stages of development between 
infancy and puberty. These are early childhood (two to six years), middle childhood (seven to 
10 years) and late childhood (11 years to puberty) (Santrock, 2005: 165).  
In early childhood, girls are slightly shorter and lighter than boys of the same age. Middle and 
late childhood shows a steady growth until puberty which results in a growth spurt. During 
middle and late childhood there is a decrease in body fat, but an increase in muscle and 
skeletal mass resulting in a steady increase in weight. Leg length increases with the trunk 
becoming slimmer (Santrock, 2005: 167). The author continues to state that during these 
years strength is doubled with boys being stronger than girls due to greater proportion of 
muscle cells. Both genders’ weight doubles from early childhood to late childhood and 
proportional changes occur in the head and waist circumference, while leg length decreases in 
relation to height.  
When a child starts puberty there is a rapid period of skeletal and sexual maturation, resulting 
in large increases in height and weight (Santrock, 2005: 164). The first stage of puberty in 
girls is the development of oestrogen-producing abilities in the ovaries, usually occurring 
between the ages of eight and 11 (Aksglaede, Sørensen, Peteren, Skakkebaek and Juul, 2009: 
932). The second stage of puberty is more noticeable as the breasts develop and the girl has a 
sudden growth spurt, occurring between the ages of 11 and 12. The third stage typically 
occurs between the ages of 12 and 13, with menstruation transpiring and pubic hair beginning 
to appear. Due to increased levels of hormones in food products, menarche has been known 
to occur as early as 11 years (Aksglaede, et al., 2009: 932). Obesity has been linked with 
early onset of puberty in girls with breast development occurring as early as nine years and 
menstruation as early as 12 years (Aksglaede, et al., 2009: 932). The authors continue to state 
that the fourth stage (13-14 years) demonstrates a deceleration of the growth spurt and an 
increase in body fat. The final stage of puberty (14-17 years) results in a fully physically 
matured woman, with height and breast size being maximised. The cardiovascular, skeletal 
and muscular systems are fully developed as well (Aksglaede, et al., 2009: 932).  
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Boys typically start maturing two to three years after girls, where a significant increase in the 
concentration of the hormone testosterone results in pubertal changes (Rowland, 2005: 45). 
Between the ages of 12 and 13 visible physical changes occur in males to indicate they are 
going through puberty. There is an increase in testicular size, function, and fertility, 
development of pubic and facial hair, deepening of the voice, and increase in musculature, 
height and weight. Males typically complete development between the ages of 16 and 18 
(Rowland, 2005: 46).  
2.2.3.1 Gender effects 
For several decades, there has been a progressive increase in the prevalence of obesity in 
South Africa, particularly in women and more recently in children, specifically in girls (Van 
der Merwe and Pepper, 2006: 319). Therefore, it can be assumed that gender has a notable 
role to play in the development of obesity globally as well as in South Africa. Armstrong, et 
al., (2006: 439) studied the gender differences in prevalence of overweight and obesity in six- 
to 13- year olds. The results indicate that South African girls have a larger prevalence of 
overweight of 17.5% as opposed to 10.9% and obesity levels of 4.8% as compared to 2.4% 
than in South African boys (Armstrong, et al., 2006: 439). The IOTF cut-off values to 
indicate overweight and obesity levels were used in aforementioned study. 
 
2.3 Obesity  
2.3.1 Storage of adipose tissue 
Fats are stored as triglycerides in adipose tissue cells located throughout the body. As a child 
ages and gains fat mass there is an increase in the production of adipocytes (Tortora and 
Derrickson, 2006: 192). It was previously thought that when adulthood was reached, no new 
adipocytes were formed, but these adipose tissue cells do increase in size as more 
triglycerides are stored in them. However, research has shown that adipocytes have limited 
storage space for the triglycerides and thus new adipocytes are formed when their limit is 
reached. This presents a condition that there is an unlimited capacity to store body fat 
(Juonala, et al., 2011: 1876).  
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Since human beings have the genetic makeup of our hunter-gatherer forefathers, the body’s 
response to excess caloric intake is to store it for future use (due to the irregularity of their 
meals). However, in recent times, especially in urban areas, people are rarely without a 
regular meal. The human body has a seemly unlimited storage area for fat, as adipose tissue 
can be expanded indefinitely until the excess weight and the associated effects of the adipose 
tissue eventually results in death of the body (Durstine, et al., 2009: 192). When the body 
receives too much regular food intake, there are a variety of metabolic changes leading to 
energy storage. These include, but are not limited to increased fasting insulin, increased 
insulin response to glucose, decreased insulin sensitivity (all results in diabetes in the long 
term), decreased growth hormone, decreased growth hormone response to insulin stimulation, 
increased adrenocortical hormones, increased cholesterol synthesis and excretion (may lead 
to stroke and myocardial infarction) and decreased hormone sensitive lipase (Durstine, et al., 
2009: 194).  
Fat in the body is primarily classified into essential and storage fat. Essential fats are vital for 
healthy functioning. It is stored in bone marrow, organs, the central nervous system and 
muscles (Gallagher, Heymsfield, Heo, Jebb, Murgatroyd, and Sakamoto, 2000: 694). 
Essential fats for men are 3% of body weight and 12% for women. Women need more 
essential fat due to the energy cost of menarche, as well as for sex-specific fats including 
breast, hips, thighs and pelvis fat (Gallagher, et al., 2000: 694).  
Storage fats are found in adipocyte tissue and tend to accumulate in specific areas depending 
on gender and age, giving rise to body types, including; android and gynoid body shapes. 
Storage fats are also found in muscles and around organs to protect them from injury 
(Gallagher, et al., 2000: 694). Men and women have similar levels of storage fat. A certain 
level of storage fat is desirable for heat conservation and for its protective role in the body. 
However, excessive levels of storage fats can have an effect on the metabolic system leading 
to co-morbidities associated with obesity (Gallagher, et al., 2000: 694).  
There is no defined healthy range of body fat percentage for children, but a healthy range for 
adult men is between eight percent and 20% and between 20% and 32% in females A body 
fat percentage above or below the respective ranges have associated health consequences 
(Gallagher , et al., 2000: 694).  
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2.4 Aetiology of Childhood Obesity (cause of disease) 
The aetiology of childhood obesity is considered multifactorial, but primarily attributed to the 
interaction of genetic (40-50%) and environmental (50-60%) factors (Wofford, 2008: 15). 
However, theories are found at the metabolic and central nervous system level where 
neuroendocrine and metabolic determinants impact on the development of obesity in children 
(Raj and Kumar, 2010: 598).  Furthermore, psychological and socio-cultural factors have 
been identified that influence obesogenic behaviour patterns in children.  
Environmental contributors are broadly categorised into poor diet and low levels of physical 
activity. This results in an imbalance between energy requirements and energy input 
(Wofford, 2008: 15). Genetic contributors include over 20 different genes considered to 
predispose an individual to rapid weight gain (Freeman, 2011: 26).  
2.4.1 Genetic and Biological Contributors to Obesity 
At the genetic level, there are gene mutations that can occur, naturally predisposing an 
individual to obesity. These include, but are not limited to leptin deficiency and a mutant 
leptin receptor (Raj and Kumar, 2010: 598). Certain genetic conditions are associated with 
obesity, including; Prada-Willi syndrome, Bardet-Biedl syndrome and Cohen syndrome (Raj 
and Kumar, 2010: 598). Additionally there is a clear familial predisposition with obesity, 
where children over the age of  seven are 2.93, 4.66 and 11.75 times more likely to become 
obese if their father, mother or both parents are obese (Reilly, Armstrong, Dorosty, Emmett, 
Ness, Rodgers , et al., 2005: 1357).  This relationship is more significant if the child is below 
the age of three, where parental obesity is a stronger predictor of adult obesity than the 
child’s weight status (Whitaker, Wright, Pepe, Seidel and Dietz, 1997: 869).  
2.4.2 Environmental and Behavioural Contributors to Obesity (Obesogenic 
Environments)  
An obesogenic environment can be defined as an environment that encourages a sedentary 
lifestyle and provides easy access to processed foods, resulting in the previously mentioned 
imbalance between calories consumed and calories expended (Lee, 2009: 45). For the 
purpose of the following discussion the term ‘obesogenic environment’ has been used to 
describe environmental and behavioural factors that contribute towards the occurrence of 
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obesity. Although genetic factors predispose an individual to developing obesity, severe 
obesity develops only when combined with an obesogenic environment (Lee, 2009: 45).  
According to Odgen, Carroll, Curtin, Lamb, and Flegal, (2010: 243), childhood obesity is the 
result of a caloric imbalance between energy consumed and energy expended. This 
relationship is determined by the interaction of genetic, behavioural and environmental 
factors. Therefore, childhood obesity causation is from a combination of influencing factors 
rather than one single factor.  
The aforementioned authors expand on these factors, quoting that genetic factors can increase 
a child’s susceptibly to excessive body weight, but alone will not lead to obesity. Rather, 
these factors need to be present in conjunction with environmental and behavioural 
contributors, with the exception of specific cases, including genetic disorders as mentioned 
before in section 2.4.1 (Krebs, Himes, Jacobson, Nicklas, Guilday, and Styne, 2007: S193).  
Energy intake, physical activity level and sedentary behaviour have been identified as 
behavioural factors potentially contributing to an energy imbalance, and consequently 
resulting in obesity (Odgen, et al., 2010: 243).  
2.4.2.1 The Relationship between Energy Intake and an Obesogenic Environment:  
Any behaviour contributing to excessive caloric intake, including frequent snacking between 
meals, large portion sizes, eating away from home, consuming a large amount of sweetened 
beverages and high energy dense foods, contribute to the aforementioned energy imbalance 
(Freedman, Wang, Thornton, , et al., 2008: 1105). These types of obesogenic behaviours need 
to be identified and modified to combat childhood obesity.  
Eating disorders characterised by extreme methods of weight loss, including inducted 
vomiting, smoking and fasting can contribute to being overweight (Ebbeling, Pawlak and 
Ludwig, 2002: 475). Furthermore, an element of emotional eating exists in response to 
boredom, social isolation or environmental stress and can cause increased caloric 
consumption and subsequent unhealthy weight gain (Wofford, 2008: 15). The global 
economy and food marketing industry advertise fast foods with lower nutritional value that 
are cheaper, more abundantly available and easier to prepare and consume than healthier 
alternatives of less processed, fresher foods to increase sales for a higher profit (Binkiewicz-
Glinska, 2012: 159). 
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2.4.2.2 The Relationship between Physical Activity and an Obesogenic Environment:  
Physical activity is vital not only in the treatment of obesity but for healthy development of 
children and adolescents. Participation in physical activity has an extensive variety of 
benefits including increasing bone strength, decreasing blood pressure and contributing to 
weight loss (Story, Sallis and Orleans, 2009: S3). If level of physical activity decreases, there 
is less energy expended and thus results in the energy imbalance stated previously. Studies 
have shown that physical activity participation at the schooling level is decreasing due to 
fewer schools including it in the school’s curriculum, increased emphasis on academic 
achievement and fewer after school sporting activities offered for children to participate in 
(Sahay, et al., 2012: 4). This results in children having to source physical activity 
opportunities in after-school hours, tending to further decrease physical activity levels due to 
time and budget constraints in the majority of  low and middle income households (Caprio, et 
al., 2008: 2214). A further contributor to decreasing physical activity levels is the increasing 
prevalence of an automated and automobile-orientation lifestyle (Sahay, et al., 2012: 4).   
2.4.2.3 The Relationship between Sedentary Behaviour and an Obesogenic Environment:  
Time expended being sedentary deducts from time spent engaging in physical activity and 
therefore, decreases energy expenditure, contributing to the aforementioned energy 
imbalance. Several studies have illustrated a positive relationship between sedentary activity 
and obesity levels in children (Odgen, et al., 2010: 246). Sedentary activity is increasing with 
increasing amounts of children turning to video games, television viewing, and internet as 
sources of entertainment, rather than to participate in sporting activities. Detrimental effects 
of increased television viewing time include the increased energy consumption of unhealthy 
foods, decreased metabolic rate due to being sedentary, decreased cue of satiety and 
increased unhealthy food choices influenced by fast food advertisements (Centers for Disease 
Control and Prevention (CDC), 2009: 770).  
2.4.2.4 Media Effects on Physical Activity, Diet and Sedentary Behaviour, Contributing 
Towards an Obesogenic Environment:  
In certain developed countries, for example; the USA, advertising to children under the age of 
12 is regarded as illegal to prevent moral or physical decrements to minors (Poulton, 2008: 
1). Previously advertising companies would target children as their main consumer group due 
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to their highly influential nature, their influence of parental decisions and their future 
purchasing power as adults (Poulton, 2008: 1). With regards to food and nutrition, it was 
found that children influenced breakfast choices 97% of the time and lunch choices 95% of 
the time. Children also have an influence over eating out choices, for example; choosing 
which fast food or restaurant to go to (98% of the time) (Poulton, 2008: 1). Methods of 
appealing to children included using popular cartoon characters as ‘mascots’ to a brand, 
animating advertisements, giving away gifts with food purchases and showing television 
advertisements during the prime time that children view television (Batada, Seitz, Wootan 
and Story, 2008: 676).  
A study performed by the aforementioned authors (2008: 673) found that nine out of 10 food 
advertisements shown on Saturday mornings during children’s television programming 
contained foods high in fat, sodium, additional sugar content and low in nutrients. Therefore, 
it is important to monitor and enforce laws controlling the advertisement to children with 
focus on increasing awareness of healthy food choices and limiting advertisement of 
unhealthy food and beverage products, to help control overweight and obesity in children 
(Batada, Seitz, Wootan and Story, 2008: 676).  
Television and radio remains the most frequent sources of providing nutritional information 
and education in urban black women, particularly amongst the lower socio-economic status 
populations (Van der Merwe and Pepper, 2005: 320). Therefore, the media should be 
regarded as an important avenue to present health and nutrition-related information regarding 
obesity. Additionally, parents can restrict television viewing to less than two hours a day 
(Odgen, et al., 2010: 246). 
2.5 Pathology of Childhood Obesity (Development of Disease) 
There are certain fundamental phases in the development of obesity. Intrauterine growth 
patterns are a significant factor as this is responsible for the modification of fat and lean body 
mass, neuroendocrine appetite control mechanisms and pancreatic functional capacities (Raj 
and Kumar, 2010: 598). Under nutrition of the foetus results in permanent alterations in 
genetic expression, as a consequence of reprogramming due to chronic changes in the 
nutritional environment (Van der Merwe and Pepper, 2005: 318). Several studies have 
illustrated the positive relationship between birth weight and BMI in adulthood (higher birth 
weight corresponds with higher adult BMI). However, studies have also illustrated that low 
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birth weight (full term) children also trend towards central obesity and insulin resistance in 
childhood (Raj and Kumar, 2010: 598). This relationship is significant as it is associated with 
extreme cardiovascular risk in adulthood (Dietz, 2004: 885). Furthermore, catch-up growth 
and early adiposity rebound increases the risk of obesity in childhood and adulthood (Reilly, 
Armstrong, Dorosty, Emmett, Ness, Rodgers, et al., 2005: 1357). Notably, adult abdominal 
obesity and its associated co-morbidities are highly correlated to low birth weight and early 
childhood stunting (Van der Merwe and Pepper, 2006: 315).  
Another fundamental influencing factor on developing obesity is breastfeeding, as it is known 
to reduce the risk of childhood obesity. However, according to Arenz, Ruckerl, Koletzko and 
Von Kries (2004: 147) both too long and short periods of breastfeeding, affects the risk of 
obesity. Furthermore, mother’s pre-pregnancy weight is associated with increased risk of 
obesity as increased mother’s weight negatively affects the foetus’s metabolic programming 
(Sahay, et al., 2012: 5).  Ebbeling, Pawlak and Ludwig (2002: 475) include a poor diet of the 
mother during the gestational period as well as a poor family diet (culture) as factors that 
contribute to the risk of obesity.   
Risk of adult obesity is significantly correlated to age of onset of obesity. Obese children and 
adolescents are more likely to become obese adults, but obese adolescents are at higher risk 
than obese children (Whitaker, Wright, Pepe, Seidel and Dietz, 1997: 869). Sahay, et al., 
(2012: 8) found that 75% of obese children remain obese in adulthood, with increased 
severity than individuals with adult-onset-obesity. Raj and Kumar (2010: 598) found that up 
to 80% of overweight adolescents developed adult obesity.  
Sub-optimal cognitive stimulation at home has been identified as a predictor of childhood 
obesity (Raj and Kumar, 2010: 600). Aforementioned authors found under-stimulation more 
common in lower socio-economic households, due to time and budget constraints. Thus 
contributing towards the increasing prevalence of obesity in lower socio-economic 
households, especially in developed countries (Raj and Kumar, 2010: 599).   
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2.6 Measurement of Obesity and Overweight in Children  
When assessing adiposity in children, direct and indirect measures can be utilised, depending 
on time and budget constraints. There is a wide variety of methods, however majority of 
these methods are expensive and require the use of sophisticated equipment that is not easily 
manoeuvred out of laboratory settings. Although dual energy x-ray absorptiometry is the gold 
standard for measuring body fat, Body Mass Index (BMI) accompanied by waist 
circumference measurements are the recommended methods of assessment to establish 
childhood obesity prevalence in a study with limited financial resources (Flegal and Ogden, 
2011: 159S).   
  2.6.1 Body Mass Index 
The World Health Organisation (WHO) and Centres for Disease Control (CDC) suggest 
using BMI percentiles to classify overweight and obese children aged five to 18 years. These 
percentiles are as illustrated in Tables 2.3 and 2.4.  
Table 2.3: Classification of overweight and obesity by BMI, waist circumference and 
associated disease risk (USDHHS, 2000). Taken from Saxton (2011: 298). 
   Disease Risk * 
   (Relative to normal weight and waist circumference) 
 BMI Obesity  Men ≤40 in (≤102 cm) Men > 40 in (≤102 cm) 
 (kg/m
2
) Class  Women ≤35 in (≤88 cm) Women >35 in (≤88 cm) 
Underweight  <18.5    
Normal 18.5-24.9    
Overweight  25.0-29.9  Increased  High  
Obesity  30.0-34.9 I High  Very high  
 35.0-39.9 II Very high Very high  
Extreme obesity  ≥40 III Extremely high  Extremely high  
* Disease risk for type 2 diabetes, hypertension, and CVD, From USDHHS, 2000. 
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Children aged five- to 18 are classified according to normative percentiles, the most recent 
provided by the WHO (2007: 1) is illustrated in Table 2.4 below: 
 Table 2.4: BMI weight categories for children 
BMI Percentile Classification 
< 5
th
 Underweight 
≥ 5th Normal  
≥ 85th At risk of becoming overweight 
= 85
th 
to <95
th
 Overweight  
≥ 95th Obese  
 
To classify a child into a percentile, their BMI score is compared with reference values that 
are age- and sex-specific. Ideally these reference values would be determined by a nationally 
representative study on children in similar situations (Flegal and Ogden, 2011: 159S). 
However, South Africa doesn’t have BMI reference values for children and thus, the BMI 
scores of participating children had to be compared to international reference values. 
Commonly used reference sets include the 2000 Centres for Disease Control (CDC), the 
International Obesity Task Force (IOTF) cut-off values and the WHO growth charts (Flegal 
and Ogden, 2011: 159S).  
The CDC reference data sets were developed for the United States and was based on five 
nationally representative data sets; the National Health Examination Surveys II and III (in the 
1960’s), the NHANES I and II (1970’s) and the NHANES III (1988-1994). The CDC 
reference sets are designed for clinical use in monitoring children’s growth and using them to 
define overweight and obesity as a secondary purpose (Flegal and Ogden, 2011: 159S). 
Furthermore, when constructing these charts, more recent data was excluded due to there 
being increased prevalence of obese children compared to earlier surveys.  
The WHO used the majority of the NHANES data to develop their own sex-specific 
reference sets for children aged five to 19 years. This was developed by Must, Dallal and 
Dietz, (1991: 839) to represent the 85
th
 and 95
th
 percentiles of the distribution of BMI in 
NHANES I. However, due to slight over-smoothing of the female data, the cut-off values for 
the 85
th
 percentile are lower than the empirical 85
th
 percentile from the same data. Therefore, 
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prevalence of adolescent girls above the 85
th
 percentile is higher than it should be (Flegal and 
Ogden, 2011: 161S). Furthermore, when constructing these charts, the data was trimmed 
specifically to exclude the heavier children. Thus, giving an incorrect representation of the 
85
th
 and 95
th
 percentile (Flegal and Ogden, 2011: 164S).  
Similar challenges arise when using the CDC and WHO reference sets. These include the 
aforementioned trimming of data and both reference sets using data collected several decades 
ago (Flegal and Ogden, 2011: 164S). Additionally, by using the 95
th
 percentile to classify 
children as obese, it assumes that 5% of the children in the original study were obese, which 
may not necessarily be true, when taking into consideration the aforementioned statement of 
data trimming (Flegal and Ogden, 2011: 164S). Furthermore, data is sparse when dealing 
with above the 95
th
 percentile, thus making diagnosis and tracking of severely obese children 
difficult (Flegal and Ogden, 2011: 164S). The authors continue to state that despite 
limitations encountered, the CDC and WHO reference values are valuable for health 
surveillance and clinical screening. Based on evidence in literature mentioned above, the 
current study used the CDC and WHO reference values to classify the prevalence of obesity 
and overweight in the sample population of children in Quintile five schools.  
In 2000, Cole, Belizzi, Flegal and Dietz, published sex-specific BMI cut-off values for 
overweight and obesity in children, based on six representative data sets from Brazil, Great 
Britain, Hong Kong, the Netherlands, Singapore and the United States. These values are 
commonly known as the ‘IOTF cut-off values’ and are used for research and policy purposes 
to provide a data set that allows international comparison of obesity and overweight 
prevalence (Flegal and Ogden, 2011: 159S). The ITOF cut-off values represent cut-off points 
that are chosen as percentiles that match adult cut-offs for BMI values classifying them as 
obese and overweight (Flegal and Odgen, 2011: 161S). Based on a child’s current BMI and 
age, their BMI at age 18 can be predicted (Cole, et al., 2000: 1243). If a child had a predicted 
BMI of 25 – 29.9 kg/m2 and > 30 kg/m2 they were classified as overweight and obese 
respectively.  
The IOTF is the internationally recommended classifier of childhood obesity and overweight. 
This is due to its ability to be internationally compared, developed from data totalling 
~190000 participants aged six- to 18 years, adopted strict quality controls and originated from 
the aforementioned countries nationally representative studies (Armstrong, et al., 2006: 440). 
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Furthermore, IOTF cut-off values have continuity from birth to adulthood, unlike other 
paediatric BMI reference sets (Sahay, et al., 2012: 9). As with the reference sets discussed 
previously, the IOTF cut-off values are not without their errors (Flegal and Ogden, 2011: 
162S). A study performed on obesity prevalence in young American children, using the 
aforementioned methods of classification, showed the IOTF had lower estimates for young 
children and higher estimates for older children than the WHO and CDC reference sets 
(Flegal, Ogden, Wei, Kuczmarski, and Johnson, 2001: 1086).   
 
2.7 Consequences of Childhood Obesity  
Childhood obesity has immediate and long term consequences if continued into adulthood. 
Broadly, childhood obesity consequences can be grouped into medical and psychosocial 
consequences (Lee, 2009: 76). Medical consequences include metabolic and mechanical 
consequences. Childhood obesity consequences contribute to increased morbidity and future 
mortality, decreased life expectancy and decreased quality of life (Raj and Kumar, 2010: 
598). Fortunately, if childhood obesity in combatted, the risks of future weight-related health 
consequences in adulthood are reduced to the same levels of a healthy weight child.  
However, psychological and psychosocial consequences may be continued into adulthood, 
even after weight loss has occurred (Juonala, et al., 2011: 1876). A summary of possible 
medical and psychosocial consequences are illustrated in Table 2.5.  
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Table 2.5: Adverse outcomes of childhood obesity adapted from Raj and Kumar (2010: 601). 
Adverse Outcomes in Childhood Obesity 
Medical 
Consequences  
Cardiovascular Hypertension  
Early onset of atherosclerosis 
Left ventricle hypertrophy 
Endocrine  Insulin resistance  
Diabetes mellitus (NIDDM) 
Menstrual abnormalities  
Polycyctic ovarian syndrome (PCOS) 
Gastrointestinal  Gallstones  
Non-alcoholic steatohepatitis (NASH) 
Hepatic fibrosis  
Cirrhosis  
Neurological  Pseudotumor cerebri 
Orthopaedic  Slipped capital femoral epiphysis  
Blount’s disease 
Osteoarthritis  
Pulmonary  Increased bronchial hyperactivity  
Asthma exacerbation  
Obstructive sleep apnoea  
Pickwickian syndrome  
Pulmonary embolism  
Renal  Increased sensitivity to sodium  
Decreased natriuresis  
Proteinuria  
Focal segmental glomerulosclerosis (FSGS) 
Psychosocial 
Consequences  
Psychosocial  Obsessive concerns about body image  
Expectation of rejection  
Progressive withdrawal 
Low self esteem  
Depression  
 
  2.7.1 Medical Consequences of Childhood Obesity  
As mentioned previously, medical consequences can be subdivided into mechanical and 
metabolic consequences. 
   2.7.1.1 Mechanical Consequences of Childhood Obesity:  
In children, common mechanical consequences of obesity include obstructive sleep apnoea 
and orthopaedic problems including genu valgus and varus deformities of the knee, Blount’s 
disease and slipped capitate femoral epiphysis (Lee, 2009: 76).  Mechanical consequences are 
primarily attributed to the excess force expended on certain areas of the body due to excess 
adiposity.  
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2.7.1.1.1 Respiratory Consequences of Childhood Obesity:  
Obstructive sleep apnoea is caused by obstruction of the upper airway characterised by 
repetitive pauses (20 – 40 seconds each) in breathing whilst asleep and is associated with 
reduction in blood oxygen saturation (Fietze, Penzel, Alonderis, et al., 2011: 190). It is the 
consequence of excessive weight resulting in anatomical distortion and narrowing of the 
upper airways (Lee, 2009: 79). Prevalence of severely obese children suffering from 
obstructive sleep apnoea varies due to different definitions of severe obesity and recruitment 
strategies of the studies. However, it is estimated that 33% to 94% of severely obese children 
suffer from obstructive sleep apnoea (Lee, 2009: 79). In obese children, this disease is less 
common and it is estimated that 7% of these children experience it (Odgen, et al., 2010: 246).  
Obstructive sleep apnoea is particularly detrimental to developing children as it is associated 
with daytime somnolence and neurocognitive defects, for example lapses in memory and 
concentration (Redline and Stroghl, 1999: 303). Children with obstructive sleep apnoea can 
also present with attention deficit disorder and hyperactivity. A further consequence of this 
disease is decreased learning function due to poor quality sleep (Redline and Stroghl, 1999: 
303). The consequences of obstructive sleep apnoea can result in detrimental performance 
outcomes in school which subsequently can have a negative impact on their future (Lee, 
2009: 79). Further detrimental effects of obstructive sleep apnoea are increased risk of 
cardiovascular disease and induced insulin resistance (Raj and Kumar, 2010: 602). Raj and 
Kumar (2010: 600) found that shorter sleep duration is associated with increased prevalence 
of obesity. Weight loss has a beneficial influence on Obstructive Sleep Apnoea and duration 
of sleep (Lee, 2009: 79).   
Other respiratory problems associated with childhood obesity are more severe 
symptomatology of asthmatic children and higher incidence of mild obstructive lung disease. 
Asthma rates are accentuated and attacks are reported to be more acute in obese children 
(Odgen, et al., 2010: 246). Obese non-asthmatic children also illustrate more severe bronchial 
hyper-activity after exercise (Sahay, Nagesh and Preeti, 2012: 7).  
    2.7.1.1.2 Orthopaedic consequences of childhood obesity: 
Orthopaedic consequences of childhood obesity are Blount’s disease and slipped capital 
femoral epiphysis (Sahay, Nagesh and Preeti, 2012: 6). Blount’s disease is caused but the 
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abnormal growth of the medial aspect of the proximal tibial epiphysis, causing progressive 
valgus angulation of the tibia. In obese children it often presents bilaterally. However, 
Blount’s disease is not very common and is managed by weight loss and surgery (Sahay, 
Nagesh and Preeti, 2012: 6).  
Slipped capital femoral epiphysis occurs when there is a fracture through the physis (growth 
plate) of the femoral head resulting in slipping of the overlying epiphysis (Sahay, Nagesh and 
Preeti, 2012: 6). It is more common in obese adolescents than obese children and is 
associated with hypothyroidism and growth hormone deficiency. Symptoms of slipped 
capital femoral epiphysis are pain in the hip joint and a limping gait (Sahay, Nagesh and 
Preeti, 2012: 6). If a child presents with this orthopaedic condition before the age of 10 years, 
screening for thyroid dysfunction and other endocrine disorders is necessary (Sahay, Nagesh 
and Preeti, 2012: 6).   
A future health consequence of childhood obesity could be increased risk of osteoarthritis, 
specifically in the knees and ankles, due to the excessive load placed on them during 
development and over a continuous period of time (Goedecke, Jennings and Lambert, 2006: 
70).   
   2.7.1.1.3 Neurological Consequences of Childhood Obesity:  
Another mechanical consequence of obesity is intra-cranial hypertension or pseudotumor 
cerebri (Lee, 2009: 79). It usually occurs in obese females over the age of 30, however, it has 
increasingly (15%) been reported before the age of 20, with 90% of these cases being obese 
(Corbett, et al., 1982: 461). Obesity accounts for 50% of the cases of children with 
pseudotumor cerebri (Sahay, Nagesh and Preeti, 2012: 7). The mechanism of pseudotumor 
cerebri is hypothesised to be due to increased intra-abdominal pressure (from excessive 
weight), contributing to increased pleural pressure and cardiac filling pressure, resulting in 
increased resistance to venous return from the brain (Sugarman, DeMaia, Felton, Nakatsuka 
and Sismanis, 1997: 507). Symptoms include pulsatile tinnitus, severe (occipital) headache, 
vomiting and diminished vision (Sahay, Nagesh and Preeti, 2012: 7). Pseudotumor cerebri 
caused by obesity should be treated promptly and aggressively with a very low caloric diet 
(Sahay, Nagesh and Preeti, 2012: 7).  
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2.7.1.2 Metabolic Consequences of Childhood Obesity:   
Metabolic consequences of obesity have increasingly been recognised in recent years only 
(Lee, 2009: 76). Metabolic consequences are the result of increased release of free fatty acids 
and the production of adipose-derived factors known as adipokines (Goedecke, Jennings and 
Lambert, 2006: 68). Adipokines include hormones, cytokines and transcription factors and 
have specific functions, but are not fully understood yet. Furthermore, enzymes involved in 
the production of cortisol and oestrogen are produced by adipocytes (Goedecke, Jennings and 
Lambert, 2006: 68). Although metabolic consequences may not be apparent in many obese 
children, these processes can continue to stress the body, resulting in the associated 
consequences being apparent in progressively younger obese children (Lee, 2009: 76).  
A common metabolic consequence of childhood obesity is insulin resistance and 
consequently glucose intolerance, dyslipidaemia and hypertension. Insulin resistance has also 
been identified in the pathogenesis of polycystic ovarian disease syndrome and non-alcoholic 
steatohepatitis (Lee, 2009: 76). Type one diabetes was previously the more common form of 
diabetes prevalent in children, however, the occurrence of type two diabetes in children has 
been increasing globally (Sahay, Nagesh and Preeti, 2012: 7). There is a clear link between 
obesity and the increasing prevalence of type two diabetes in children with parallel increases 
in both diseases in the last decade (Lee, 2009: 76). Secondary consequences of type two 
diabetes are increased risk of cardiovascular disease and kidney failure (Odgen, et al., 2010: 
246).  
 It is estimated that 10% to 25% of obese children have impaired glucose tolerance and 4% 
may have silent diabetes (Lee, 2009: 76). Weiss, et al., (2005: 902), found that 24.2% of 
participants in a longitudinal study progressed  to type one diabetes after a lack of treatment 
for previously being glucose intolerant and diagnosed with type two diabetes. To address this 
health-related risk in youth, the American Association of Diabetes (2000: 381) has 
recommended screening for type two diabetes in obese children over the age of 10 or at 
pubertal onset, using fasting plasma glucose.  
Lee (2009: 77) and Raj and Kumar (2010: 602) reported partially systolic hypertension as a 
common occurrence in childhood obesity. This condition has once been considered rare in 
children. Sorof and Daniels (2002: 441) support the evidence and indicate that obese children 
are at a three time higher risk of developing hypertension than non-obese children. The risk 
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of hypertension furthermore increases throughout the entire BMI range (Sorof and Daniels, 
2002: 441). Lee (2009: 77) identified elevated systolic or diastolic blood pressure in 20% to 
30% of obese children aged five to 11 years. Raj and Kumar (2010: 602) found that 
hypertension associated cardiovascular risk increases significantly into adulthood if weight 
loss does not occur, According to Lee (2009: 77) a decrease in blood pressure is associated 
with weight loss. 
Associated with insulin resistance is dyslipidaemia characterised by high low density 
lipoproteins, increased triglycerides and total serum cholesterol (Jiang, Srinivasan, Webber, 
Wattigney and Berenson, 1995: 190). Adiposity and insulin resistance may have an indirect 
contribution to these metabolic derangements, but according to Lee (2009: 77) the severity of 
dyslipidaemia is related to other contributing factors. Obesity is thought to have a threshold 
effect on dyslipidaemia, where increased adiposity results in abnormal lipid levels (Lee, 
2009: 77).   
Metabolic syndrome refers to a cluster of metabolic disorders, contributing to early cardiac 
disease and premature death (Lee, 2009: 77). Metabolic syndrome comprises of 
hyperglycaemia, hypertension, dyslipidaemia, and visceral obesity. Rates of obese children 
with metabolic syndrome vary with method of classification and population sampled (Lee, 
2009: 77). Internationally, metabolic syndrome in children can range from 10% to 40% 
depending on level of obesity (Raj and Kumar, 2010: 598). There is no consensus on the 
definition of metabolic syndrome in children and its value at predicting risk of future cardiac 
events is limited to adult studies (Lee, 2009: 76). However, cardio- metabolic risk factors 
frequently cluster in obese children and each component worsens with increasing weight, 
regardless of age, gender and pubertal status. Aforementioned disease- related risk may 
predispose the obese child to earlier onset of metabolic syndrome (Lee, 2009: 78).  
Obesity is an independent risk factor for cardiovascular disease and therefore increased risk 
of cardiovascular disease is the most significant consequence of childhood obesity (Raj and 
Kumar, 2010: 598). Obesity contributes to cardiovascular disease by negatively affecting 
known risk factors including, the aforementioned dyslipidaemia, hypertension, and abnormal 
glucose tolerance, obstructive sleep apnoea/hypoventilation as well as inflammatory markers, 
prethrombotic markers and other unrecognised mechanisms (Raj and Kumar, 2010: 601). 
Furthermore, atherosclerosis has been identified in obese children by age 10 in the aorta and 
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by age 20 in the coronary arteries, further contributing to increased risk of cardiovascular 
events occurring earlier in life than in non-obese counterparts (Sahay, Nagesh and Preeti, 
2012: 7). Recently identified cardiovascular risk factors such as; carotid elasticity and carotid 
intima media thickness are strongly associated with childhood obesity (Raj and Kumar, 
2010:602). If weight loss doesn’t occur, the risk of having a cardiac event earlier in life is 
increased, as childhood obesity is a determinant of multiple cardiovascular risk factors in 
adulthood (Raj and Kumar, 2010: 601). 
Non-alcoholic fatty liver disease is a common metabolic consequence of obesity and is 
increasingly been recognised as a common cause of chronic liver disease in obese children 
(Lee, 2009: 78). This condition is precipitated by a combination of insulin resistance, 
hyperlipidaemia and increased oxidative stress (Angulo, 2002: 1221) and characterised by 
elevated hepatic enzymes. The extent of non-alcoholic fatty liver disease can range from 
steatosis to steatohepatisis to cirrhosis (Nanda, 2004: 618). Recommended interventions to 
address this condition include; weight reduction, increased physical activity and a low-
glycaemic diet (Lee, 2009: 79). Studies done by Odgen, et al., (2010: 2460) showed that liver 
enzyme levels normalise with weight reduction.  
Earlier menarche and other menstrual abnormities are frequently observed in obese female 
children, as weight and adiposity levels are critical triggers of menarche (Frisch, 1984: 161). 
Aforementioned poses a double burden as insulin resistance which is associated with early 
menarche, can result in further weight gain and other previously discussed associated co-
morbidities (Raj and Kumar, 2010: 598). Some studies report menarche occurring before the 
age of 10, where healthy children start menarche at the average age of 13 (Lee, 2009: 79). 
Other menstrual abnormalities occurring in obese females include oligomenorrhoea, 
amenorrhoea, polycystic ovarian syndrome and hyperandrogenism, due to insulin resistance 
(Lee, 2009: 79). Polycystic ovary syndrome is associated with infertility and long term health 
consequences including; metabolic syndrome, type two diabetes mellitus, and early coronary 
atherosclerosis (Sahay, Nagesh and Preeti, 2012: 7). Polycystic ovary syndrome is 
furthermore associated with hyperandrogenism and ovarian dysfunction.  
Childhood obesity is the primary cause of gallstones in children without accompanying 
causative diseases (Sahay, Nagesh and Preeti, 2012: 6). Risk of developing gallstones 
increases with the presence of metabolic syndrome and insulin resistance (Lee, 2009: 79). 
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Gallstones in obese children are caused by the increased biliary secretion of cholesterol in 
comparison to the secretion of bile acid and phospholipids (Lee, 2009: 79).   
A future health consequence of childhood obesity is the development of certain cancers 
which have a hormonal base. In females, common cancers associated with obesity are cancers 
of the reproductive system as excess adiposity results in increased production of oestrogen. In 
men, the cancers associated with obesity are cancers of the colon, rectum and prostate. 
Cancer associated with obesity is also influenced by ethnicity, urbanisation and other socio-
cultural factors. For example the incidence of breast cancer is higher in Black urban women 
than Black rural women (Guh, Zhang, Bansback, Birmingham and Anus, 2009: 88). 
 
  2.7.2 Psychosocial Consequences of Childhood Obesity  
It is common to see reduced health-related quality of life in physical, emotional and social 
aspects in obese children (Schwimmer, Burwinkle and Varnri, 2003: 1813). This is because 
obese children are often targets of social discrimination and stigmatisation, including being 
viewed as greedy, weak-minded and ill-disciplined (Odgen, et al., 2010: 246). Obese children 
are also more likely to be regarded as least desired friends and subjected to bullying (Lee, 
2009: 80). This can result in lower self-esteem, poor body image and low confidence, which 
in turn contribute to poor social functioning and can hinder sporting and academic 
achievements (Odgen, et al., 2010: 247). Thus, a negative cycle can be formed where as a 
result of increased body  mass,  obese children shy away from group activities, reducing their 
physical activity levels which further contributes to gain in body mass (Odgen, et al., 2010: 
247).  
Psychosocial consequences of obesity can persist into adulthood if not dealt with accordingly 
(Odgen, et al., 2010: 246). It is critical to deal with these issues as middle childhood is the 
critical period for development of body image and self-esteem (Williams, Wake, Hesketh, 
Maher and Waters, 2005: 70). If obese children are hindered academically, they may be 
subject to less education and subsequently lower incomes and higher poverty rates 
(Gortmaker, Must, Perrin, Sobel and Dietz, 1993: 1008). This can contribute to further 
obesity prevalence as poorer individuals lack resources to access healthier foods and physical 
activity (Caprio, et al., 2008: 2214). As obese children develop they become more prone to 
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obesity associated depression and anxiety disorders more significantly in adolescent girls 
(Raj and Kumar, 2010: 603).  
2.7.3 Racial and Ethnic Effects on the Consequences of Childhood Obesity 
Racial and ethnic differences have an influence on the risk of developing associated 
consequences of childhood obesity. In South Africa, adult studies have shown a clear 
association between obesity and hypertension, impaired glucose tolerance, diabetes, 
dyslipidaemia and ischemic heart disease in Indian, mixed race and Caucasian populations 
(Van der Merwe and Pepper, 2005: 316). However, for Black populations the relationship 
between obesity and associated co-morbidities is more complicated. As mentioned previously 
there is a lack of nationally representative and longitudinal studies in Black South Africans 
due to the misconception of benign obesity being propagated throughout South Africa 
between 1960 and 1980 (Van der Merwe and Pepper, 2005: 315). This misconception about 
‘benign’ or ‘healthy’ obesity in the Black population was due to ischemic heart disease and 
dyslipidaemia being uncommon associations with obesity, resulting in the assumption that 
obesity in Black individuals was without consequence.  
In addition, obesity is considered to be a doubtful atherogenic factor in the Black population 
(Van der Merwe and Pepper, 2005: 316). However, there has been an increase in ischemic 
heart disease in Black obese urban dwellers indicating that diet has a significant influence 
over obesity consequences. Abet these levels are still well below those of their White 
counterparts (Van der Merwe and Pepper, 2005: 316). 
Ethnicity plays a determining role in the metabolic and anthropometric changes that 
accompany obesity (Van der Merwe and Pepper, 2005: 316). Black females (having the 
largest prevalence of obesity in South Africa) have been extensively studied in comparison to 
White females with the same BMI values. Similar studies have been performed on Black 
males, with results showing that irrespective of gender or BMI, the Black population have 
favourable insulinopenia and peripheral insulin resistance features resulting in fewer deaths 
due to ischemic heart disease than other ethnicities (Van der Merwe and Pepper, 2005: 316).  
With regards to metabolic syndrome, the relationship between ethnicities and obesity is more 
complicated than stated above in South African citizens (Van der Merwe and Pepper, 2005: 
316). Blacks have higher incidence of hypertension, making them more susceptible to 
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strokes. Peripheral insulin resistance and type two diabetes is more prevalent in Indians and 
least in Whites. The authors continue to state that urban Black women have a higher degree 
of acquired insulin resistance (illustrating the above mentioned fact that ethnicity does not act 
alone when considering the effects of obesity). Insulin resistance is an independent feature of 
essential hypertension and thus, Blacks are more susceptible to microvascular disease. Table 
2.6 below summarises the different features of metabolic syndrome between Black and White 
populations as reported by Van der Merwe and Pepper (2005: 316).  
Table 2.6: Differential manifestations of characteristic conditions associated with metabolic 
syndrome adapted from Van der Merwe and Pepper (2006: 319).  
Black Population White Population 
Overweight and obesity (BMI>25): 64% Overweight and obesity (BMI>25): 50% 
Type two diabetes (8-12%) relative insulinopenia  Type two diabetes (4%) 
Accelerated hypertension  
Cerebral haemorrhage (30%) 
Hypertension  
Infarcts (15%) 
Ischemic heart disease low prevalence 8/100000 Ischemic heart disease very prevalent 60/100000 
Insulin resistance (high degree)  
(associated with brisk lipolysis) 
Insulin resistance (lesser degree)  
(euglycaemic hyperinsulinaemic clamp studies) 
More favourable lipid profile  Adverse lipid profile 
Visceral fat mass lower Visceral fat mass higher  
Gluto-femoral area displays insulin resistance with 
brisk lipolytic rate and a high subcutaneous blood flow  
Regional adipose tissue metabolism in keeping with 
classical metabolic syndrome 
 
When assessing the relationship between ethnicity and some obesity-related co-morbidities in 
childhood, it is similar to the adult population. As stated previously, type two diabetes in 
children is increasing globally, with increasing prevalence within some ethnicities (Caprio , et 
al., 2008: 2211). In the SEARCH for Diabetes in Youth Population Study, the prevalence of 
children aged 10- to19 years with type two diabetes varied according to ethnicity with 76% of 
the diagnosed obese children with the disease being Native American, 6% White and 33% 
African Americans (Liese, D’Agostino, Hamman, Kilgo, Lawrence, Liu, et al., 2006: 1510).  
Hypertension is a common co-morbidity of obesity and the incidence has been increasing in 
obese youth (Van der Merwe and Pepper, 2006: 319). As mentioned previously, obese Black 
adults have an increased prevalence of hypertension, although this trend has not been found 
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in the youth as no clear racial or ethnic differences in hypertension prevalence for children 
has been documented (Caprio, et al., 2008: 2211).  
In both adults and children, Blacks have a healthier lipid profile (lower triglycerides levels 
and higher HDL levels) than Whites, although reasons for this are still unknown and not 
accounted for by diet (Sumner, 2009: S7.e7). Furthermore, Caprio, et al.,( 2008: 2211) found 
that triglycerides are highest in obese Mexican Americans and lowest in obese African 
American children.  
As mentioned earlier in 3.6.1 liver disorders in obese youth vary significantly from simple 
steatosis to steatohepatitis to cirrhosis. Fatty liver resulting from obesity is more prevalent in 
boys than in girls and differs significantly by race (Caprio, et al., 2008: 2211). In a study 
performed by Schwimmer, Deutsch, Kahen, Lavine, Stanley and Behling (2006: 1388) on 
obese children aged two to 19 years, fatty liver disease was present in 50% of Hispanics, 35% 
of Whites, and 10% of Blacks. Furthermore, childhood obesity is associated with severe 
impairments in quality of life. This may be influenced by race in certain countries, however, 
the strong negative effect of obesity is seen across all racial/ethnic groups and dwarfs any 
potential racial/ethnic differences (Caprio, et al., 2008: 2211).  
 
 2.8 Interventions for Childhood Obesity  
Treatment of childhood obesity requires a multidisciplinary approach with a holistic outlook 
(Raj and Kumar, 2010:602). There are short-term and long-term goals that are facilitated by 
the individual and a support group, primarily consisting of the parents and the involved health 
care practitioners (Raj and Kumar, 2010: 602). These can include biokineticists, doctors, 
psychologists and dieticians. As seen in Figure 2.1, treatment of childhood obesity involves 
not only the individual and the immediate family, but a myriad of socio-ecological 
influencing factors (Caprio, et al., 2008: 2217).  Health behaviours of the individual (inner 
oval) are influenced by interpersonal, organizational, community, and public policy domains 
represented by the progressively larger ovals. Many influencers span more than one domain.  
(Caprio, et al., 2008: 2217). The socio-ecological model was theorized for a developed 
countries situation. Therefore, caution is needed when applying it to the South African 
context as some influencing factors may not have the same effect.  
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Figure 2.1: The socio-ecological framework (Caprio, et al., 2008: 2217)  
 
Optimally, the goal of intervention is to return the obese child to a healthier weight. It is vital 
for health and psychosocial reasons to intervene and treat obesity as early as possible. 
However, as the popular saying goes, “prevention is better than cure”, so preventative 
strategies at the individual, interpersonal, organisational, community and political level are 
necessary, to prevent healthy weight children from becoming overweight or obese (Raj and 
Kumar, 2010: 604).  
The immediate goal of treating childhood obesity is to reduce the rate of weight gain, after 
which a period of weight maintenance and finally controlled weight reduction should follow 
(Raj and Kumar, 2010: 602). The long term goal is to improve quality of life and to reduce 
mortality and obesity associated morbidity (Raj and Kumar, 2010: 602).  
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2.8.1 Factors of the Socio-Ecological Model that Apply to the South African Context:  
  2.8.1.1 Individual and Interpersonal Level:  
The most significant environment for a developing child is the home environment and in 
conjunction the parent-child relationship. Parents/ guardians are role models to their child and 
thus the child will develop similar behaviours (Odgen, et al., 2010: 246). This relationship is 
illustrated by many studies that show an increased probability of childhood obesity if one or 
more parents are obese (Li, et al., 2007: 213). The home environment is where a child’s diet 
and physical activity is predominantly controlled, specifically in the early and middle 
childhood stages, which are vital in determining whether a child becomes obese, as the earlier 
overweight and obesity occurs, the more likely it is to continue into adulthood (Li, et al., 
2007: 213).  
At the home and individual level, focus should be on the restriction of high caloric food and 
beverages, the reduction of screen time to less than two hours a day, the removal of 
televisions and computers from primary sleeping areas and the accumulation of 60 minutes of 
moderate physical activity each day (Davis, Gance-Cleveland, Hassink, Johnson, Paradis, and 
Resnicow, 2007: S229). Furthermore, dietary habits that reduce eating out, eating breakfast 
regularly, encouraging family meals and limiting portion sizes, could be acquired (Sahay, et 
al., 2012: 13). By adhering to these guidelines, healthy behaviours may be developed aiding 
in maintaining a lifelong healthy weight.  
  2.8.1.2 Organisational and Community Level:  
The schooling environment plays a significant role in enforcing healthy behaviours as the 
child spends a large majority of the day at school and therefore, food and physical activity 
they have access to can be controlled (Odgen, et al., 2010: 246). Children can be taught to 
adopt healthy eating habits and the importance of physical activity in this environment. The 
aforementioned authors continue to state that the schooling system can also provide a healthy 
environment that encourages this behaviour, for example; by stocking the school tuck shop 
with healthier alternatives and increasing the range of after school sporting activities 
available, as well as including physical activity in the curriculum.  
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Another important environment that can influence a child’s diet and physical activity level is 
the community they live in. Interventions to increase and support physical activity at schools 
and home level are imperative (Raj and Kumar, 2010: 604). A safer community encourages 
increased physical activity as children can, for example; play outdoors and safely ride their 
bicycles. To aid this, creation and maintenance of safe, community friendly parks, walkways 
and bicycle paths is necessary. This will increase awareness in the importance of physical 
activity as well as provide information about locally available physical activity options (Raj 
and Kumar, 2010: 604). The built community also plays a role as parks, sidewalks and 
healthier food markets allow increased physical activity and access to healthier food options 
(Odgen, et al., 2010: 246).  
However, in South Africa, safety is a major concern and thus presents a challenge when 
trying to be physically active in the built environment. According to The Local Government 
Handbook (2013: 42), various municipality efforts are being undertaken to improve the built 
environment in Port Elizabeth for the public. However, these initiatives are frequently placed 
in areas where higher socio-economic status children reside. In the impoverished areas of 
Port Elisabeth and South Africa, focus is placed on more important municipality goals 
including; providing running water, electricity and such to the residents (The Local 
Government Handbook, 2013: 42).   
In urban areas of South Africa there are increasingly more children under the age of five 
enrolled in a childcare facility due to increasingly more working mothers. As a result these 
children spend on average 40 hours a week in this environment (South African Department of 
Labour: 2012). For the same reasons as iterated in the home environment, the childcare 
environment plays a significant role in developing healthy eating and physical activity habits 
during the formative stage of development (Li, et al., 2007: 213).  
Physicians are responsible for screening children with obese or diabetic parents as they are at 
increased risk of childhood obesity (Reilly, Armstrong, Dorosty, Emmett, Ness, Rodgers, et 
al., 2005: 1357). Furthermore, BMI and waist circumference measurements of all children 
should be implemented by physicians as a primary step in preventing childhood obesity (Van 
der Merwe and Pepper, 2005: 320). Unfortunately, the South African health care system is 
already burdened and thus, screening procedures are viewed as a less important allocation of 
resources. However, higher socioeconomic status families have access to private health care 
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and thus can take advantage of the aforementioned screening procedures. This is 
advantageous as children in developing countries have increased prevalence of obesity than 
their lower socio-economic counterparts (Raj and Kumar, 2010: 598).    
  2.8.1.3 Public Policy Level: 
At the governmental/ Education Department level, focus should be on implementing physical 
and dietary education in schools, monitoring marketing of energy dense food to children and 
providing financial and technical support to facilitate obesity interventions at the school and 
community level (Raj and Kumar, 2010: 604). This is discussed in more detail in section 2.9.  
2.8.2 Physical activity as intervention for weight management 
Physical activity is fundamental in the optimal development of a child, not only to facilitate 
healthy development and the development of fundamental skills, but also to reduce the risk of 
obesity and associated co-morbidities. The National Strength and Conditioning Association 
(NSCA) in Coburn and Malek (2012: 466) recommends that children between the ages of 
five to 13, participate regularly in a variety of physical activities that enhance endurance, 
strength, flexibility, and skill-related fitness abilities. If physical activity programs are 
developmentally appropriate for children, then health- and skill-related components of 
physical  fitness have been found to enhance psychosocial well-being in school-age children 
(Strong, et al., 2005: 732), Aforementioned authors furthermore state that increasing 
opportunities for regular physical activity during physical education classes and during extra-
curricular time may support academic achievement.  
For a child to be of a healthy weight, caloric input needs to be matched with energy 
expenditure. Initially it was assumed that 30 minutes of exercise a day for children was 
sufficient for healthy growth and development to occur. However, due to the increasing 
prevalence of obesity, the USDA, Centre for Nutrition Policy and Promotion, (2005: 1) and 
others, proposes that 60 minutes of accumulated moderate to vigorous intensity exercise a 
day is needed regardless of race, gender or income level (Coburn and Malek, 2012: 466).  
Physical activity amplification as a preventative approach to weight management in children 
who are obese, requires moderate physical activity on a regular basis (Raj and Kumar, 2010: 
603). For cardiovascular health, children should participate in 60 minutes of moderate to 
vigorous physical activity per day (Strong, Malina, Blimkie, Daniels, Dishman, Gutin, et al., 
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2005: 732). Overweight and obese children need to achieve greater levels of physical activity 
for the same benefits and to argument weight loss. Ideally, obese and overweight children 
must be prescribed daily physical activity that is safe, fun, developmentally appropriate and 
involves a social aspect for greatest compliance. Involving members of the family and 
supervising engagement in physical activity will further improve compliance (Raj and 
Kumar, 2010: 603).  
Regular physical activity has accompanying benefits to the obese child. Primarily, it reduces 
weight, however other benefits include; beneficial changes of fat and lean body mass, 
cardiovascular fitness, muscle strength (further contributing to weight loss by increased 
metabolism), endothelium function, glucose metabolism and bone strength. Raj and Kumar, 
(2010: 603) reported that these benefits significantly reduce associated morbidities of 
childhood obesity. Furthermore, physical activity in children is vital for the development of 
fundamental movement skills (Okley, Booth, and Chey, 2004: 238).  
2.8.3 Reduction of Sedentary Activity for Weight Management: 
Sedentary activity in obese children needs to be reduced, as every moment being inactive, 
detracts from time being physically active (Raj and Kumar, 2010: 603). Every hour of 
sedentary activity contributes to increased risk of obesity and contributes to the failure of 
weight reduction initiatives. Participation in more than two hours per day of sedentary 
activity is associated with increased adiposity and weight status (Raj and Kumar, 2010: 603). 
It is particularly important to reduce television viewing time as this sedentary activity is a 
predictor of adult BMI and is associated with increased energy intake, particularly through 
sweetened beverages and unhealthy snacks. It is also associated with reduced intake of fruit 
and vegetables (Coon and Tucker, 2002: 423).  
  2.8.4 Weight Management through Dietary Intervention  
As the obese/overweight child is still developing, dietary management should aim to reduce 
or maintain weight without compromising on delivering adequate nutrients and calories (Raj 
and Kumar, 2010: 602). Emphasis is placed on the development of healthy eating patterns. It 
is imperative to educate children and parents on the importance of reducing eat outs, planning 
healthy snacks, a balanced diet and consuming adequate amounts of fruit, vegetables, fibre 
and avoiding high calorie/high fat foods (Raj and Kumar, 2010: 603). Other factors to 
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consider are the reduction of salt, sugar rich beverages, and the consumption of food 
containing trans fatty acids (Raj and Kumar, 2010: 603).  
 
2.8.5 Other forms of intervention in weight management in children 
Pharmacological intervention should only be considered as a second line of management, 
when insulin resistance, impaired glucose tolerance, hepatic steatosis, dyslipidaemia or 
severe menstrual dysfunction persists despite lifestyle interventions (Raj and Kumar, 2010: 
603). Research however indicates that drugs currently been used for treatment of childhood 
obesity, such as; sibutramine, orlistat and metformin, has associated side effects and results in 
various outcomes (Raj and Kumar, 2010: 603).  
Bariatric surgery as a treatment for obesity is only considered at the adolescent level. 
Prerequisites to be considered for surgical intervention are; severe obesity (BMI greater than 
40 kg/m
2
), full skeletal maturity (greater than age 13 for females and 15 for males) must have 
been attained, and associated co-morbidities that will be reduced with weight loss (Inge, 
Krebs, Garcia, Skelton, Guice, Strauss, et al., 2004: 217). Adolescents with a BMI above 
50kg/m
2
 may have surgery in the presence of less severe co-morbidities. However, associated 
with surgery are variable side-effects including vitamin and macronutrient deficiencies, 
small-bowel obstruction incisional hernias and weight regain. These adolescents will need 
regular and lifelong medical supervision (Raj and Kumar, 2010: 604). Bariatric surgery has 
shown to be a more effective treatment for childhood-onset extreme obesity when performed 
in adolescence than in adulthood (Raj and Kumar, 2010: 604).  
 
2.9 Strategies to Prevent and Manage Obesity in South Africa  
Since 1996, when the Directorate, Chronic Diseases, Disabilities and Geriatrics, was 
activated by the Department of Health, there has been development of a series of guidelines 
for the prevention and management of non-communicable disease in South Africa. Separate 
guidelines for the prevention and management of diabetes, hypertension, hyperlipidaemia and 
overweight have also been developed (Goedecke, Jennings and Lambert, 2006: 73). In 2004, 
the national food-based dietary guidelines and Promotion of Healthy Lifestyles was released. 
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Furthermore, the Department of Health has embarked on a program to survey health 
indicators such as BMI, physical activity and blood pressure (Goedecke, Jennings and 
Lambert, 2006: 73). A nationally representative survey was repeated in 2003-2004 to analyse 
secular trends in certain variables from 1998. This provided the first published data 
concerning South African overweight and obesity statistics and subsequently highlighted the 
incidence of childhood obesity (Goedecke, Jennings and Lambert, 2006: 73).  
To improve physical activity levels, the government has engaged in a program call ‘Vuka-
South Africa’ or ‘Move for your Health’. This intervention program was created to increase 
awareness of the relationship between physical activity and healthy body weight (Goedecke, 
Jennings and Lambert, 2006: 73). Furthermore, physical activity has recently (2008) been 
included in the national curriculum after having been officially dropped in 1994. Physical 
activity in South African schools forms a quarter-part of the subject ‘Life Orientation’ 
(Spamer and Van der Merwe, 2011: 1). However, it is poorly implemented due to limited 
equipment and funds in many developing and rural community schools and limited 
qualifications of teachers. Furthermore, being non-examinable it is viewed as a less important 
subject and thus, receives less consideration and support from teachers (Spamer and Van der 
Merwe, 2011: 1).  
Although many of the aforementioned interventions aimed at promoting healthy living, they 
have failed to be effective due to various reasons, including; failure to measure impact and 
effectiveness and failure to adequately provide for implementation of the programs 
(Goedecke, Jennings and Lambert, 2006: 73). Therefore, the private sector has collaborated 
with these programs to improve outcomes. Continuing education for professionals in the 
health sector has been implemented, ensuring they have the most up to date knowledge. 
Furthermore, ‘wellness’ programs have been implemented by various medical aids schemes, 
which encourage regular health monitoring through a rewards system (Goedecke, Jennings 
and Lambert, 2006: 73).  However, not all SA citizens have access to a medical scheme and 
would thus be excluded from participation in such luxurious health programs. More 
specifically the people in rural towns and those of a lower socio-economic status would be 
excluded from access to much needed education and preventative strategies regarding 
abovementioned health-related issues.  
 
48 
 
2.10 Ethnicity  
Race and ethnicity are socially constructed terms, based on common characteristics, used to 
categorise a population (Caprio, Daniels, Drewnowski, Kaufman, Palinkas, Rosenbloom and 
Schwimmer, 2008: 2211). Race is typically based on shared biological differences such as; 
skin colour, genetics and other observable differences. Ethnicity is used to describe cultural 
characteristics such as language, ancestry and religious traditions (Caprio, et al., 2008: 2211). 
Both terms are used to explain phenomena based on the assumption that common ancestry 
results in shared phenotypic characteristics. This assumption that race reflects only biological 
distinctions is incorrect as race accounts for only three to seven percent of total human 
genetic diversity (Caprio, et al., 2008: 2211). These genetic and ethnic differences are not 
reliably measured, not always biologically meaningful and are constantly evolving, with 
increasing prevalence of mix ancestry. However, specifically in medical research there are 
significant differences in phenomena as a result of differences in race and ethnicity and it is 
therefore, important to continue to study these effects (Caprio, et al., 2008: 2211).  
Although childhood obesity is increasing in all racial and ethnic groups, a higher prevalence 
exists among non-White groups (Caprio, et al., 2008: 2211). These differences are 
multifactorial in origin and are not exclusively contributed to biological variables.  According 
to Wofford (2008: 15) genetic influences contribute 40% to 50% towards childhood obesity 
and environmental factors 50% to 60%. Therefore, as explained previously, genetics can play 
a predisposing role towards the development of obesity. However, if one maintains a healthy 
diet and regular exercise, a healthy weight can be sustained (Wofford, 2008: 15). It is 
important to research and understand the role genetics plays in the development of obesity 
and why certain races have increased prevalence of obesity compared to other races, in order 
to optimally treat and prevent childhood obesity (Caprio, et al., 2008: 2211).   
In South Africa there are four significant ethnic groups, namely; Black African, mixed-race 
(coloured), Indian and Caucasian. Over the past 25 years, studies have published obesity 
prevalence within these ethnic groupings, however, due to inconsistencies in geographical 
location and other variables, comparison of studies and concluding with secular trends have 
posed challenges. It is for this reason that no longitudinal study on obesity prevalence 
amongst ethnicities in South Africa has been published. However, according to Senekal, 
Steyn, and Nel (2003: 109) it is possible to estimate the current prevalence of adult obesity in 
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the four South African ethnic groups. The data is displayed in Table 2.7 and represents 
combined figures for overweight and obesity found nationally for economically, active adults 
(18-65 years). 
As illustrated in Table 2.7, the ethnic groupings with the highest prevalence of obesity and 
combined obesity and overweight in adulthood are White males and Black females. Reasons 
for three out of four women being overweight or obese in adulthood could be due to the myth 
of benign obesity still existing, as well as misconceptions about obesity (Van der Merwe and 
Pepper, 2006: 320). A common misconception is that increased body mass is an indicator of 
wealth, happiness, a husband’s ability to provide for his family and a negative HIV/AIDS 
status. In children this misperception translates to overweightness as an indicator of a healthy 
child (Van der Merwe and Pepper, 2006: 320).  
 
Table 2.7: The prevalence of Obesity amongst four ethnic groups in South African adults. 
(Senekal, Steyn, and Nel, 2003: 109)  
 
Ethnicity Overweight and Obese Obese  
 Male Female Male Female 
Black 49% 75% 8% 31-34% 
Mixed Race 45.7% 66% 6-9% 26-28% 
Indian  36% 37% 3-9% 20-22% 
Caucasian  56% 42% 15-20% 18-24% 
 
In children this relationship between ethnicity and obesity is more dynamic. In the Health of 
the Nation study, conducted by Armstrong, Lambert and Lambert (2006: 441), it was found 
that on average White children were the heaviest and Black children the lightest, with boys 
being heaviest throughout all age groups. However, this trend reversed after the age of 11, 
with White children being lighter than Black children (Armstrong, Lambert and Lambert, 
2006: 441). Theory’s for this reversal includes African cultural beliefs that increased weight 
is a sign of wealth and happiness, and White girls being increasingly influenced by Western 
ideals that beauty is associated with slimness (Armstrong, Lambert and Lambert, 2006: 442). 
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A significant influence of obesity in Black persons is the cultural belief that a negative HIV 
status is associated with overweight individuals, which is entirely untrue. Furthermore, Black 
girls on average undergo pubertal maturation earlier than White girls. Early pubertal 
maturation is a contributing factor towards obesity and thus this can be a possible cause for 
the increased prevalence of obesity in this specific population group of girls (Caprio, et al., 
2008: 2211). Table 2.8 illustrates the overweight and obesity prevalence in the four ethnic 
groups as have been discussed earlier, but includes gender effects. However, as explained by 
the aforementioned author, due to the small prevalence of Indian children partaking in the 
study, it was not feasible to include them in the ethnicity comparisons as their small sample 
size would have resulted in incorrect representation.  
Table 2.8: The prevalence of overweight and obesity in South African boys and girls within 
four ethnic groups (adapted from Armstrong, Lambert and Lambert, 2006: 442).  
 
Ethnicity Overweight Obese 
 Male Female Male Female 
Black  7.6% 12.3% 2.1% 4.7% 
Mixed Race  8.7% 10.7% 3% 4.8% 
Caucasian 15.4% 15.5% 4.3% 5.6% 
 
Accompanied with the significant rise in childhood obesity is an increase in the severity of 
obesity. According to Caprio, et al., (2008: 2211) this tendency is specifically prevalent in 
adolescence and is influenced by race.  There is however, limited data on the effect of race on 
the severity of obesity in South African children and adolescents (Rossouw, Grant and 
Viljoen, 2012: 909). Research indicates that by using USA criterion data, a rough estimate of 
aforementioned relationship can be established. In American adolescents, the prevalence of 
severe obesity (BMI>30kg/m
2
) was 10% for non-Hispanic whites, 20% for non-Hispanic 
blacks and 16% in Mexican Americans (Caprio, et al., 2008: 2211).  
As mentioned previously, childhood obesity is a significant predictor of adulthood obesity, 
which likewise is influenced by race (Caprio, et al., 2008: 2211). The Bogalusa Heart Study 
tracked 2,400 children, aged five to 14 years for an average duration of 17 years. The results 
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showed that 83% of Black obese children were likely to remain obese as adults compared to 
the 68% of White obese children (Freedman, Khan, Serdula, Dietz, Srinivasan and Berenson, 
2005: 928). Unfortunately, there has been no published longitudinal study on South African 
obese children and their development into adult obesity (Rossouw, Grant and Viljoen, 2012: 
909). However, a study was performed by Armstrong, Lambert and Lambert (2011: 835) 
analysing secular trends in obesity in South African children over a 10 year period (1994-
2004). The results showed a significant rise in overweight and obesity levels as children aged. 
The study did not report on the differences in ethnicities and the relationship therefore, 
remains a challenge to be addressed (Armstrong, Lambert and Lambert, 2011: 839).  
 
2.11 Culture 
Culture can be defined as a learned system of shared understandings that shape and in turn is 
shaped by experiences (Caprio, et al., 2008: 2215). Culture provides meaning to rules 
regarding behaviours that are normative and pragmatic. Culture affects obesity by influencing 
the shared understanding of obesity regarding its cause, course, cure and the extent to which 
the society views it as an illness (Caprio, et al., 2008: 2215). Illness is shaped by cultural 
factors controlling perception, labelling, explanation and valuation of the experience. Illness 
experience is an intimate part of social systems and thus is strongly influenced by culture 
(Caprio, et al., 2008: 2215). Culture is dynamic and learnt and thus, is constantly changing 
due to the experiences of the members that shape the constructs of their shared culture 
(Caprio, et al., 2008: 2215).It is within this context that cultural beliefs regarding dietary 
habits, exercise and leisure activity can significantly influence issues and perceptions of body 
weight and health.  
South Africa has a large cultural diversity which has a large impact on factors influencing 
obesity, including diet, perception of body image, level of physical activity and cultural 
beliefs (Goedecke, Jennings and Lambert, 2006: 72). As a whole, South Africans have an 
inaccurate self-perception of body weight where 9.7% of men and 22.1% of females perceive 
themselves as overweight, whereas 29.2% of men and 56% of women are overweight 
(Puoane, et al., 2002: 1038). The aforementioned authors continue to state that ethnicity also 
has an effect on self-perception of body weight. In the same study, 16% of Black women, 
34% of mixed-race women, 31% of Indians and 54% of Caucasian women perceived 
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themselves as being overweight. In the study by Puoane, et al., (2002: 1038) White women 
were the only women able to correctly perceive their weight status when compared to actual 
figures of being overweight per ethnicity cohort.  
These perceived differences could be due to cultural beliefs. In the White society, being 
overweight is perceived as unhealthy and unattractive. Whereas, in the Black community, 
overweight is perceived as  symbolising happiness, beauty, affluence, health and a negative 
HIV status (Goedecke, Jennings and Lambert, 2006: 72). In addition, men are more attracted 
towards larger women in the African culture (Caprio, et al., 2008: 2215). Goedecke, et al., 
(2006: 72) report ideal body image size to be significantly smaller in White adolescents and 
dissatisfaction with body image to be higher in White girls when compared to mixed race and 
Black girl cohorts. 
Cultures typically have traditional foods which are consumed more regularly than other types 
of foods. Depending on the culture, the risk of obesity development is different (Caprio, et 
al., 2008: 2215). For example the traditional food of Asians lower the risk of obesity, 
whereas, the traditional food of the African culture increases the risk of obesity. Culture also 
influences opinions on healthy and unhealthy foods. For example, the Hmong believe that 
canned or frozen fruit and vegetables are unhealthy (Caprio, et al., 2008: 2215). Furthermore, 
marketing of specific foods are targeted towards certain ethnic and cultural groups. For 
example; food advertisements were targeted 60% more towards the African culture, 
specifically in fast food advertisements (Caprio, et al., 2008: 2215).  
The aforementioned author continued to state that, as with diet, children model their physical 
activity behaviour after their parent’s physical activity behaviour, which is influenced by 
their culture. For example; some cultures believe that resting after work is healthier than 
doing physical activity after work. African adolescents have a greater decline in physical 
activity with age than White adolescents (Caprio, et al., 2008: 2215). Furthermore, culture 
can influence perception of risk associated with obesity (Caprio, et al., 2008: 2215). For 
example; in the Black culture a larger child is viewed as a healthier child, when in reality the 
child may be unhealthier than a slimmer child.   
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2.12 Conclusion 
Childhood obesity is increasing worldwide (WHO, 2013:1). Due to the risk of current and 
future health consequences associated with childhood obesity, it needs to be studied further. 
Methods of classifying childhood obesity, contributing influences, consequences and 
interventions for childhood obesity are discussed. Additionally, to assess relationships 
between childhood obesity and certain variables included in this study, they were also 
extensively discussed. These variables included age, gender, ethnicity, socio-economic status, 
culture and physical activity.  
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Chapter 3  
 Methodology 
 
3.1 Introduction  
Chapter three outlines the standardized methodological procedures used and ethical 
considerations taken into account during the research process in the acquisition of valid and 
reliable research outcomes for selected variables of height, weight, Body Mass Index, waist 
circumference, age, gender, culture, socio-economic status, ethnicity and physical activity 
levels. 
 
As stated in chapter one, the primary aim of this study was to determine the prevalence of 
obesity in children aged seven to 10 years in Quintile Five Primary Schools within the Port 
Elizabeth Region. A secondary aim was to determine physical activity-related behaviour 
amongst these children and to assess whether a relationship existed between adiposity and 
associated physical activity levels in this population group. The variables selected are 
reflected in the statement of the research objectives and include; anthropometric measures of 
height, weight, waist circumference and Body Mass Index (BMI) (height/weight
2
).  
Personal characteristics such as; age, gender, culture, genetic make-up and socio-economic 
status (SES) are included variables that have an impact on obesity and physical activity levels 
as discussed in chapter two.   
 
3.2 Research Design  
This study used a descriptive quantitative research design to determine the under researched 
phenomenon of the adiposity level of primary school children, aged seven to 10 years, in 
randomly selected quintile five schools in Port Elizabeth in the Eastern Cape region of South 
Africa (Carter, Lubinsky and Domholdt, 2011: 56). A once-off survey consisting of 
anthropometrical measurement of height, weight and waist circumference was conducted on 
the respondent group. Additionally, the respondent group had to complete a physical activity 
– related behaviour questionnaire aimed to identify their daily level of physical activity. 
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According to the aforementioned authors it is possible to hypothesise the results to the larger 
group of all quintile five schools in Port Elizabeth when using a randomised experimental 
design.   
 
3.3 Measuring Instruments and Procedures 
Measuring instruments used were on loan from the Human Movement Science Department in 
the faculty of the Health Sciences at the Nelson Mandela Metropolitan University (NMMU) 
and were returned after data gathering had been completed.  
As discussed previously variables measured in this study were height, weight, waist 
circumference, physical activity -related behaviour, age, gender, ethnicity and culture. 
Anthropometric measurements of height, weight and waist circumference were taken 
according to international standardised protocol and guidelines (WHO, 2008: 1) using 
calibrated instruments to obtain valid and reliable data as described by Wheeler and Twist 
(2010: 81). 
3.2.1 Weight 
Weight is defined as a body’s relative mass, giving rise to a downward force. Thus it is the 
force on the object due to gravity (Wheeler and Twist, 2010: 82).  Weight (W) was measured 
using a Scalemaster RS-232C electronic scale and the readings were noted to the nearest 
0.01kg. The scale was calibrated monthly by the Scalemaster Company in Port Elizabeth, 
using weights of a known quantity, as prescribed by the manual. The latest calibration date 
prior to testing was the third of October 2012. The participants had minimal clothing on, 
wearing no shoes or accessories and were standing still, looking at a fixed point at eye level 
in the Frankfort plane. Body weight was distributed evenly on both feet and the 
measurements were taken to the nearest 0.01kg (Wheeler and Twist, 2010: 81). Three sets of 
readings were recorded and the mean was used as the final measurement for weight. 
3.2.2 Height 
Height is defined as the measurement of an erect person from the heels to the vertex of the 
head (Wheeler and Twist, 2010: 81). Height (H) was measured using a Charder HM200PW 
stadiometer. Measurements were taken to the nearest 0.1cm (Wheeler and Twist, 2010: 81). 
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The stadiometer was calibrated before each data gathering session, as directed by the manual. 
A stadiometer consists of a metric tape fixed to a vertical surface, with a movable block, 
attached to the vertical surface at a 90 degree angle. This block is moved down to be placed 
on the vertex of the participant’s head (Wheeler and Twist, 2010: 82).  
Height was measured from the soles of the feet to the vertex of the head. The participants 
were instructed to stand up right with their heels, gluteal muscles, shoulder blades and head 
touching the vertical surface of the stadiometer (Wheeler and Twist, 2010: 81). The 
participant’s weight was evenly distributed on both feet and arms hanging relaxed by their 
side, palms facing the thighs. The participant’s head was placed in the Frankfort horizontal 
plane to ensure the vertex of the head is located. The movable block was placed on the vertex 
of the head and the examiner ensured the Frankfort horizontal plane was kept at all times by 
holding onto the mandible whilst the participant maximally inhaled. Measurement of height 
was taken after full inhalation. Participants had no shoes on and had no hair accessories on 
their head (Wheeler and Twist, 2010: 81). Two measurements were taken and if the 
difference between the readings was less than 1cm, the mean measurement was recorded 
(WHO, 2008: 1).  
  3.2.3 Body Mass Index  
A wide variety of methods exist to calculate body fat percentage in children in order to 
classify a child as overweight or obese (refer to discussion in Chapter Two). Dual energy x-
ray absorptiometry, the gold standard and most accurate method of body fat percentage 
analysis could not be utilised due to limited resources and a large sample size (N= 713) 
(Reilly, 2010: 151). However, according to August, et al., (2008: 9), WHO (2013: 1), 
Armstrong, et al., (2011: 835), and many more published authors, Body Mass Index (BMI) is 
an accurate measurement of body fat and BMI normative percentiles are the international 
standard clinical measure of obesity and overweight for children.  
Body mass index (BMI) is a simple and inexpensive method of calculating body fat 
percentage. It is calculated by dividing the participant’s weight (kg) by the participant’s 
squared height (metres) (WHO, 2007: 1). Due to its simplicity, BMI can be used easily in the 
field to identity overweight and obese children (Prentice and Jebb, 2001: 141). However, 
BMI values vary with age, gender and ethnicity (Flegal and Ogden, 2011: 159S). Therefore, 
the World Health Organisation (WHO) and Centre for Disease Control (CDC) suggests using 
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BMI normative percentiles to classify overweight and obese children. These percentiles are 
as follows:  
Table 3.1: BMI Percentiles and Classification (WHO, 2007: 1) 
BMI Percentile Classification 
< 5
th
 Underweight 
≥ 5th Normal  
≥ 85th At risk of becoming overweight 
= 85
th 
to <95
th
 Overweight  
≥ 95th Obese  
 
The WHO, CDC and International Obesity Task Force (IOTF) have recommended methods 
to classify children as obese and overweight. However, each method s associated with certain 
disadvantages. For reasons discussed in section 2.7, ITOF cut-off values were used to classify 
the participants accordingly.   
 
BMI can be used exclusively to determine health risks and mortality rates associated with 
excessive body weight (Prentice and Jebb, 2001: 141). However, it fails to differentiate fat 
mass from lean body mass, or where body fat is located (Flegal and Ogden, 2011: 163S). The 
authors continues to state that BMI is an accurate tool for screening participants, but is not a 
diagnostic tool as participants classified as obese may not necessarily have the health 
complications associated with obesity. However, as this study was investigating the 
prevalence of obesity and overweight, this factor was deemed insignificant. Any child 
classified as obese or overweight was informed via the appropriate channels and their 
parents/guardians were advised to seek further diagnostic assessment prior to seeking any 
intervention.  
As stated by Flegal and Ogden (2011: 163S) and reiterated by Prentice and Jebb (2001: 141), 
a further disadvantage of BMI is that it does not indicate fat distribution pattern and thus 
cannot be used to identify risk of developing coronary artery diseases. For this reason waist 
circumference was used to assess central fat accumulation as a potential risk for chronic 
disease, in addition to BMI measures (August, et al., 2008: 9).   
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  3.2.4 Waist Circumference 
Scientific evidence suggests that waist circumference provides additional insight to obesity 
and fat distribution (Fernandez, Redden, Pietrobelli and Allison, 2004: 440). Waist 
circumference is an indirect measure of fat mass and distribution pattern (WHO, 2008: 1). An 
increased waist circumference puts an individual at an increased risk of coronary heart 
diseases (CHD) for the reason that a large waist circumference is associated with larger fat 
storage around the heart and thus increased risk of CHD due to fat being more easily 
mobilised around the heart (Juonala, et al., 2011: 1878).  
A waist circumference greater than 88cm, for females and greater than 92cm, for males is 
classified as having a higher risk for CHD. These values however, do not apply to children 
and there are no internationally accepted waist circumference cut-off values for classifying 
children as obese or overweight (Fredricks, et al., 2005: 216). Waist circumference values 
vary with age and ethnicity and thus using normative percentiles, as recommended by most 
research based on developed countries, will be less accurate as these normative percentiles 
are based on American children of varying ethnicity. However, using published research 
guidelines for developing countries, the participants will be classified as obese or overweight 
if they have a waist circumference standard deviation score above 2.3 and 1.3, respectfully 
(Fredricks, et al., 2005: 216). 
According to the WHO (2008: 1), the measurement of waist circumference is inexpensive as 
the only instrument needed is a tape measure. It is quick and easy to perform and is a reliable 
indirect measure of fat deposition in the general population. However, it is affected by age, 
ethnicity and gender (Refer to discussion in Chapter Two). Thus, in this study the age group 
was predetermined and the effects of ethnicity, gender and other variables on waist 
circumference and BMI were studied. 
Waist circumference was measured using a metal diameter tape, at the narrowest point 
between the costal margin and the iliac crest, with the tape pulled tight, but not constricting 
the skin of the participant (Wheeler and Twist, 2010: 83). Participants were standing in the 
anatomical position, with their weight evenly distributed and breathing normally. 
Measurements were taken after normal exhalation, to the nearest 0.1cm (Wheeler and Twist, 
2010: 81). McCarthy, Ellis and Cole (2003: 624) found that for 11 to 16 year olds, 
subtracting 0.5cm from the measurement accounted for the effect of clothing. However, for 
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accuracy purposes and for the reason that the current sample group was younger that the 
mentioned sample age group, the participants were instructed to lift the shirt to a comfortable 
height, but high enough to see the lower ribs. Once the shirt was lifted one of the trained 
research assistants held the shirt up in order for the participant to stand in the anatomical 
position. This was done to ensure the participant did not feel uncomfortable. 
  3.2.5 Physical Activity  
Broadly, measurement of physical activity can be grouped into self-report, observation, heart 
rate telemetry and motion sensors. Each has associated validity, reliability, advantages and 
disadvantages (Rowlands and Eston, 2007: 270). Accelerometers and pedometers are the 
preferred measurement technique due to their validly (Tudor-Locke, Williams, Reis and 
Pluto, 2002: 795). However, due to time and budget constraints, self-report was used in this 
study and thus discussed further.  
For the purpose of the current research metabolic equivalent of task (MET) was used to 
assess energy expenditure during activities (Ainsworth, Haskell, Herrmann, Meckes, Bassett, 
Tudor-Locke, Greer, Vezina, et al, 2011: 1575). MET is defined as the ratio of metabolic cost 
(rate of energy consumption) during an activity to a reference metabolic rate. The reference 
metabolic rate is 3.5mlO2.kg
-1 
and is equivalent to 1kcal.kg
-1
.h
-1
 or 4.184kJ.kg
-1
.h
-1 
(Ainsworth, et al, 2011: 1575). MET is a useful tool to calculate energy expenditure resulting 
in it being widely used in various studies and thus, allows for easy comparison. However, 
since MET is an estimate prediction of energy expenditure which varies with a variety of 
circumstances including; environment temperature, weight, age and gender, it should not be 
used for individual analysis (Ainsworth, et al, 2011: 1575).  
   3.2.5.1 Physical Activity Questionnaire  
Physical activity was measured using an interviewer-administered physical activity 
questionnaire (PAQ), developed and validated by McVeigh and Norris (2012: 44), where 
participants, with assistance from their parents/guardians indicated their physical activity 
levels.  The PAQ measures physical activity and inactivity in South African children on a 
weekly and annual basis (McVeigh and Norris, 2012: 43). These activities included; activities 
at school, informal activities, sedentary activities, method of transport, and extra mutual 
activities at school and privately. Items included in the PAQ were questions regarding the 
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duration, frequency and intensity of the specified activities (McVeigh and Norris, 2012: 43). 
The PAQ is displayed in Appendix A. 
  
 3.2.6 Demographic Data and Personal Characteristics   
Demographic data and personal characteristics of age, gender, ethnicity and culture was 
revealed by answering an informal questionnaire designed by the researcher, as outlined by 
Panther and Sterba (2011: 256). Due to ethical reasons, enquiring about a person’s culture or 
race might have been deemed as inappropriate or could have been interpreted as being 
prejudiced towards race. Thus, information regarding race and culture was indirectly 
addressed by using questions referring to home language and ethnicity (Panter and Sterba, 
2011: 211). A copy of the demographic data and personal characteristics questionnaire can be 
found in Appendix A.  
3.4 Sampling Techniques 
3.4.1 Inclusion Criteria 
The researcher consulted the NMMU Department of Education to obtain a list of all the 
primary schools in Port Elizabeth. Based on the scope of the study, 28 of the total of 109 
schools adhered to the following specific inclusive selection criteria,   
 Quintile five primary English-medium schools  
 Children attending between the age of seven and 10.  
Using a randomised sampling method, 10 schools were selected to sample participants from. 
According to Carter, et al., (2011: 58) random sampling allows each participant in a 
population to have an equal probability of inclusion, thus ensuring minimum selection bias. 
By using random sampling, each school had an equal opportunity of being selected (Carter, et 
al., 2011: 58). On prior consultation with a qualified NMMU statistician, and due to financial 
and time constraints, it was estimated that a sample size of 1000 participants would be large 
enough for purposeful statistical analysis without potentially skewing the results when 
generalisations are made to the population at large.  
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3.4.2 Participants 
Children, both boys and girls, in middle childhood (aged seven to 10 years) were chosen to be 
the sample age group as body mass was unlikely to be affected by developmental changes 
associated with puberty or infancy. According to Santrock (2005: 165) aforementioned 
developmental stages are associated with increased adiposity among children. 
 
3.5 Data Collection and Fieldwork Practise 
Ethical permission was sought from the NMMU Ethics Committee to conduct the research, 
(Reference Number: H12-HEA-HMS-002). Permission to conduct the study in quintile five 
English-medium primary schools in Port Elizabeth was attained from the Department of 
Education (Appendix B). From a database obtained by The NMMU Education department, 
10 schools that adhered to the inclusion criteria were randomly selected to ensure access was 
gained to a wide range of schools and to achieve a large sample size of a1000 participants 
(Panter and Sterba, 2011: 209).  
The research proposal, a copy of the questionnaire booklet, supporting documents from the 
appropriate departments and a letter of invitation summarising the study was given to each 
principal to fully inform them of the study. Out of a total of 10 schools, invited to participate, 
only four of the principals responded positively and gave consent to participate in the study. 
Individual meetings was arranged with each participating school Principal to inform them of 
the research procedures, to set up data gathering dates and to arrange for suitable testing 
environments for the children. The principal was encouraged to promote the study amongst 
the teachers and parents/guardians to achieve a maximum number of respondents.  
A second meeting was held between the principal and the sample group teachers to explain 
the study and to allow the teachers to clarify by asking questions and to promote the study to 
the children. A week before the data gathering date a questionnaire booklet (Appendix A) 
given to the children during class time by their teacher was sent to the parents/guardians of 
the sample age group to fill out information where indicated. This questionnaire booklet 
included consent and assent forms, details of the participant’s personal information, 
anthropometrical data and a physical activity questionnaire. The parents/guardians were to 
sign the consent form indicating informed consent given for their child to participate in the 
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study, if they so desired.  The child was to sign the assent form indicating that they would 
like to volunteer to participate in the study.  
The consent form provided the parents/guardians with a history of the researcher and 
supervisor and illustrated that ethical approval to conduct the research had been gained from 
the NMMU Research Ethics Committee (Human), the DOE and the school. The letter also 
contained relevant information to assist the parent/guardians to understand the procedure of 
the study, the benefits and risks involved as well as the child’s rights during participation in 
the study.  
The assent form included the above information, however, in layman’s terms as to allow the 
child to fully understand what it meant to voluntarily participate in the study. Parents were to 
only fill in the child’s personal information and the PAQ. The items on height, weight and 
waist circumference measurements were to be left blank as these would have been measured 
at  school by the researcher. This was clearly indicated on the questionnaire booklet. It was 
clearly specified in both the assent and consent forms that participation in the study was 
voluntary and that no financial or otherwise gains or losses would have been incurred to the 
child, should they decide to participate or decline to participate in the study.  
Two days before data gathering, the researcher collected all the returned booklets and 
arranged the positive respondents alphabetically according to their grades. The researcher 
also studied the completed physical activity questionnaire and highlighted incomplete areas. 
This was to allow maximum efficiency during data gathering and to ensure all sections of the 
entire booklet had been completed. Any participant or parent/guardian who did not sign their 
consent, was eliminated from participation in the study.  
The dates of data gathering were pre-arranged with the respective principals. The testing 
environment for all participating schools were the schools halls as this was large enough to 
allow easy set up and manipulation of the equipment during data collection, efficient testing 
procedure, as well as providing adequate privacy for the participating children. 
The researcher and three research assistants arrived at the respective schools on the 
prearranged date (ranging from 26
th
 September to13
th
 November 2012) to conduct the once-
off assessments. On arrival at the school hall the measuring equipment was set up and 
manually calibrated for validity and reliably purposes (Wheeler and Twist, 2010: 86). Upon 
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arrival the participants were instructed to remove their shoes, socks, warm clothing (blazers, 
jerseys, scarves), belts and other accessories. The participants were arranged in alphabetical 
order (with numbers assigned to each child to ensure anonymity of recorded data) and once 
seated; the research procedure was explained to them in a language that they could 
comprehend. Measurements were done in accordance to international protocol; waist 
circumference was measured first, followed by body weight and then height. Thereafter, the 
researcher interviewed all participants who had incomplete items on any of their 
questionnaires to ensure acquisition of a full set of information for every participant. Data 
gathering ranged from four hours to eight hours depending on the number of respondents, the 
behaviour of the participants and the efficiency of the involved teachers.  
Individual feedback pertaining to the measurements obtained and the results of the study was 
provided to those participants whose parents/guardians indicated knowledge of results in the 
consent form (Appendix A).  
 
3.6 Data Capturing and Data Editing  
Participant’s personal data and physical activity level was entered into the questionnaire 
booklet before the date of testing. The anthropometrical data was entered and captured during 
data gathering into the individual participant questionnaire booklet. The participant’s age 
(years and months), gender, home language, ethnicity, height (meters), weight (kg), BMI 
(kg/m
2
), WC (centimetres) and their estimated daily and weekly energy expenditure (METS 
per day and METS per week), was directly entered into a Microsoft Excel spreadsheet 
(Microsoft Office Excel, Microsoft Professional Edition, Microsoft Corporation, 2010) for 
analysis (Abbott, 2011: 56).  
3.6.1 Post-coding procedure:  
In the Excel spreadsheet, the participant’s school, gender, home language and ethnicity was 
coded for statistical purposes. To ensure confidentiality and anonymity, participants were 
coded according to the school they attended, their grade and the number in the class they 
were tested. For example, a participant from G School, in Grade 3, tested third on the day of 
data gathering was coded G03003.  
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For analysis purposes, gender, ethnicity and home language was coded. To code gender, 
males were allocated number 1 and female’s number 2. 
Home language was coded in the following sequence:   
1. English 
2. Afrikaans 
3. Xhosa 
4. Bangla 
5. Zulu 
6. Portuguese  
Ethnicity was coded as follows:  
1. White 
2. Black  
3. Coloured  
4. Indian/Hindu 
5. Asian  
6. Muslim  
7. Egyptian  
8. Portuguese  
3.6.2 Measures to Minimise Errors in Measurement: 
Prior to data gathering and to minimise measurement error, all equipment used were 
calibrated at the testing venue as transportation and reassembly of the equipment could have 
affected reliability of results.  Calibration was done manually according to known values and 
recommended standardised protocol (Wheeler and Twist, 2010: 81). 
 Prior to data gathering the research assistants were trained and evaluated on their data 
gathering skills in order to ensure that their assessment technique was in accordance with 
international standardised methods and to minimise measurement errors (Wheeler and Twist, 
2010: 82). All research assistants were at least in their second year of post-graduate study 
with a minimum of two years of practical anthropometrical fieldwork experience.  
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Furthermore, every research assistant was assigned to the same testing station every day to 
minimise inter-rater errors. Every measurement was taken twice, and if there was a 
significant difference (more than 1 unit) between the first and second value, the original 
measurements were discarded and the measurement was repeated in the manner described 
above. If there was no significant difference between the first and second measurement, the 
mean value was used. This method of measurement was in accordance to the guidelines 
proposed by the WHO (2008: 1).  
When entering the data into the Excel spread sheet, the data was checked twice as conditional 
formatting was pre-set and highlighted incorrect values. However, according to Panter and 
Sterba (2011: 251) an element of human error and thus, a statistical margin of error of 5%, 
should always be included in the data analysis.  
To assist in the statistical analysis of the data and to avoid errors due to limited knowledge of 
statistical analysis of raw data, a qualified statistician at the Unit for Statistical Consultation 
in NMMU’s Statistical Department, guided the data analysis.   
When analysing the quality of the data gathered it is important to look at the method of data 
gathering as well as the sample population and size (Silverman, 2010: 254). For reasons 
discussed previously, Body Mass Index has many shortcomings, however, it is internationally 
accepted as the standard measurement for assessing adiposity levels in children. However, 
when classifying participants as obese or overweight, the most recent percentiles used were 
sourced from the WHO (2013) and is based on 2007 data. The normative date is sourced 
from six sites around the world and is highly selective. It illustrates how children should 
optimally grow with no growth constraints placed on them. However, this may not be a true 
representation of the children in this study which is not desirable as it doesn’t take into 
account the effects of socio-economic status, ethnicity and other growth affecting variables. 
However, this is the most reliable and representative normative percentiles available, as there 
are no South African growth standards available (Flegal and Ogden, 2011: 159S).   
Questionnaires are the most cost effective way of assessing energy expenditure in large scale 
studies (Silverman, 2010:254). However, the author continues to state that questionnaires 
underestimate total energy expenditure, as certain physical activities, for example, walking 
between classes is not considered, as well as energy expenditure during class time. The PAQ 
was an indirect measure of physical activity and being a descriptive and subjective measure, 
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could lend itself to vital information not being recorded or even incorrect reporting of 
information. However, every measure possible was taken to prevent aforementioned error, by 
using an internationally accepted PAQ designed to be used on South African children 
(McVeigh and Norris, 2012: 46). 
 
3.7 Data Analysis 
Primarily, descriptive statistics of participants’ age, gender and obesity rates (using both 
normative percentiles and z-scores), were analysed. This was achieved via calculating the 
mean and standard deviation of the group’s age, gender and weight status (using both 
normative percentiles and z-scores as classification of weight status) as proposed by 
Mendenhall, Beaver and Beaver (2013: 51). Thereafter, similar descriptive statistics of 
physical activity levels, ethnicity, culture (home language) and waist circumference was 
performed on the total sample as well as within age and gender cohorts. Furthermore, obesity 
levels were ascertained within age and gender cohorts. This data analysis procedure was 
included in the study to give an indication of the average age, gender, weight status and other 
variables of the participants (Mendenhall, Beaver and Beaver, 2013: 51). By using means and 
standard deviations, the researcher discovers the distribution and the variance within the 
distribution of the key concepts and variables studied (Mendenhall, Beaver and Beaver, 2013: 
51).  
Once obesity prevalence (of the total sample, and within the various age and gender cohorts) 
was established, the correlation of obesity rates to physical activity levels, ethnicity, culture 
(home language), for age and gender cohorts was performed. Analysis of correlation was  
determined by using cross-tabulation or contingency tables with chi-square tests and one-way 
analysis of variance (AVOVA), which illustrated the sum of squares (SS), degrees of 
freedom (df), mean squares (MS), F- values and the p-values (probability) (Mendenhall , et 
al., 2013:430). Significance was achieved when the p-value was less than 0.05 (p<0.05) 
based on literature by aforementioned authors. Scheffe’s test was used to illustrate where the 
significance occurred within each variable (Mendenhall, Beaver and Beaver, 2013: 108). For 
example, if there was a significant correlation between obesity and gender, Scheffe’s test 
would indicate whether the significance was achieved for both genders or for females only.  
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As a final discussion point, to analyse the effect of different measuring techniques on obesity 
prevalence, the quantity of children classified as obese and overweight using BMI values 
(normative percentiles) were compared to waist circumference values using one way 
frequency tables (Mendenhall, Beaver and Beaver, 2013:96). As there are opposing views on 
which approach to use to analyse BMI values, similarly using one-way frequency tables, the 
difference in quantity of obese and overweight children was analysed, comparing BMI z-
scores to BMI normative percentiles (Mendenhall, Beaver and Beaver, 2013: 97).  
 
3.8 Ethical Considerations 
Ethical integrity of the study was approved by the Research Ethics Committee (Human) of 
NMMU. The REC-H consists of a group of independent experts that has the responsibility to 
ensure that the rights and welfare of participants in research are protected and that studies are 
conducted in an ethical manner. Studies cannot be conducted without REC-H’s approval 
(Medical Research Council, 2004: 5).  
 
Primarily, in accordance with guidelines provided by Edmonds, (2003: 5), parent’s informed 
consent was provided. Subsequently, the participating child’s consent was given in order to 
participate in the study. Prior to signing the consent and assent form, both the parents and 
children were provided with the necessary information to assist them in understanding the 
study and their role in the study. Furthermore, they were fully informed of the risks, benefits, 
and the child’s rights as a study subject (Medical Research Council, 2004: 5).  
 
Parents had the right to query concerns regarding the study at any time and contact details 
were readily available on all documents. Participation in the research was completely 
voluntary and both parents and children were explained that they were not obliged to take 
part in any research (Edmonds, 2003: 5).  Furthermore, it was explicated that if they choose 
not to let the child participate in the research, the child’s present and/or future education 
would not be affected in any way. Neither would they incur any penalty and/or loss of 
benefits to which the child may otherwise have been entitled (Medical Research Council, 
2004: 5). Furthermore, it was explained that if the child did partake, (s)he had the right to 
68 
 
withdraw at any given time, during the study without penalty or loss of benefits (Medical 
Research Council, 2004: 5).   
The participating child’s identity remained confidential and was coded in the results of the 
research in order to ensure confidentiality and anonymity (Edmonds, 2003: 11).  
As issues with obesity and overweight are a sensitive topic, participant’s measurements were 
provided to the parents if the child indicated their consent for the parents to know. No other 
participants were informed of another’s measurements (Medical Research Council, 2004: 5). 
At all times the class teacher was present to ensure the child did not feel uncomfortable at any 
time.   
 
3.9 Limitations 
A limitation in the study was the poor response rate received from the principals of the target 
schools. Of the 10 randomly selected English-medium Quintile five primary schools only 
40% agreed to participate in the study. Reasons provided by the respective principals of the 
non-participatory schools were that the testing period was too close to the end of the school 
year. As the target sample group consisted of a vulnerable population group of children, 
obtaining permission to conduct the research from the NMMU Ethical committee was a time-
consuming process as they meet certain times of the academic year only, subsequently 
causing a delay in the proposed study timeline.  
A response rate of 75% was achieved amongst the participating schools during the actual 
assessment with the exception of one school which had a very poor response rate. Therefore 
the total sample population consisted of 713 participants and not the anticipated thousand 
children. 
 
3.10 Summary  
The purpose of the study was to determine the prevalence of obesity and overweight in 
children aged seven to 10 years in Quintile five English-medium schools in Port Elizabeth. 
Four schools participated in the study with a total of 713 children being measured. Body 
Mass Index and waist circumference were used as dependent variables to indicate adiposity 
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levels of the participants. The children were then classified into weight categories based on 
the WHO normative BMI percentile scores. Z-scores were used in addition to BMI percentile 
scores to illustrate the difference in prevalence of weight categories due to different 
classification techniques. A  South African designed physical activity questionnaire was used 
to quantify the daily level of physical activity for every child and this value was expressed in 
MET’s. Personal information (age, gender, culture and ethnicity) of each participant was 
captured in a self-designed, informal questionnaire.  
All aforementioned variables were captured on a Microsoft Excel spread sheet. The effects of 
age, gender, physical activity, ethnicity and culture on obesity and overweight prevalence 
was analysed.   
As with every study there are issue of validity and reliability. Limitations occurred primarily 
due to time and financial constraints. However, every measure possible was used to 
counteract these limitations ensuring a valid and reliable study was performed.  
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Chapter 4 
Results 
4.1 Introduction  
Chapter four presents the results of the data analysis of the participants in this study aimed at 
quantifying the overweight and obesity prevalence in seven- to 10- year-old children in 
quintile five primary schools in the Nelson Mandela Metropolitan municipality. 
Anthropometric data obtained, consisted of Body Mass Index (BMI) scores, BMI 
International Obesity Task Force (IOTF) z-scores and waist circumference. These key 
concepts were then correlated to variables consisting of age, gender, physical activity, 
ethnicity and culture. A narrative synthesis of findings is presented in the discussion that 
follows.  
4.2 Body Mass Index  
The internationally accepted normative IOTF cut-off criteria (Cole and Lobstein, 2012:293)
 
(Table 4.6) (pp 81) were used to quantify obesity and overweight rates among participants. 
These criteria are based on and linked to the corresponding adult BMI cut-off values used as 
clinical measures of obesity (August, et al., 2008: 9; Armstrong, , et al., 2011: 835). Most of 
the research evidence in South Africa bar the Health of the Nation study used previous 
methods of arbitrarily defined percentile cut-offs (Armstrong, et al., 2011: 835).  
For reasons discussed previously in chapters two and three, raw Body Mass Index (BMI) 
scores cannot be used to classify children as obese or overweight. Therefore, in this study 
BMI normative percentiles are used when classifying children into body weight statuses. 
However, raw BMI scores can be used when assessing the relationship between overweight 
and certain variables (Flegal and Ogden, 2011: 159S).  
 4.2.1 Body Mass Index Scores 
Table 4.1 indicates the mean, and standard deviation of the BMI scores obtained by the total 
group of participants. The average BMI score was 18.35kg/m
2
 with a standard deviation of 
3.24kg/m
2
. The maximum BMI score recorded was 31.64kg/m
2 
and the minimum was 12.58 
kg/m
2
.  
 
71 
 
Table 4.1: Descriptive statistics of BMI-related, waist circumference, age and daily MET 
variables for the total group 
Variable  N Mean Median Minimum Maximum S.D. 
BMI (Kg/m
2
) 713 18.35 17.57 12.58 31.64 3.24 
BMI (IOTF) (z-score) 713 0.35 0 -3 2 0.74 
Waist Circumference (cm) 713 59.76 58.2 35.7 90 7.47 
Age (years, months) 713    9.0 9.1 7 10.8 1.10 
Daily MET Expenditure (MET) 713 881.62 786.99 115.57 4055.23 471.55 
 
Key Definition 
N Number  
S.D. Standard Deviation  
 
4.2.1.1 Age Effects on Body Mass Index Scores  
As mentioned previously in chapter two, BMI has a positive relationship with age up until 18 
years due to the physiological development and maturation of the child. As a child develops 
body weight and height progressively increases. As these are the two variables used to 
calculate BMI, BMI progressively increases with age until the child is fully developed (Flegal 
and Troiano, 2000: 807). This progressive increase in BMI is considered healthy and normal 
unless the increase is drastic, resulting in a BMI that is above the value considered healthy for 
the age group or continues to increase significantly after the age of 18. BMI-values also vary 
with gender up until the age of 18 years (Flegal and Troiano, 2000: 807). The authors state 
furthermore that males are generally taller and weigh more than females and thus males have 
a higher BMI value which is considered healthy. 
According to Flegal and Troiano (2000: 807), the differences in BMI- values are relatively 
small when assessing between-gender differences in younger children, and these between-
gender differences in BMI-values get gradually larger as age increases. The frequency table 
(Table 4.2) reveals that the average BMI for the group was 18.35kg/m
2
. Seven-year-olds have 
the lowest average BMI (17.41kg/m
2
) and 10 year olds the highest (19.14kg/m
2
). Table 4.2 
clearly shows that BMI scores increase with age.  
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Table 4.2: Frequency table illustrating BMI scores, IOTF z-score, daily MET expenditure, 
ethnicity and culture within age groups and for gender.  
 BMI 
Age (year) M N S.D. 
7 17.41 174 2.48 
8 18.10 167 3.35 
9 18.71 198 3.37 
10 19.13 174 3.40 
All Groups  18.35 713 3.24 
 BMI 
 M N S.D. 
Age (year) Boys Girls Boys Girls Boys Girls 
7 17.35 17.47 90 84 2.41 2.55 
8 17.77 18.41 81 86 2.86 3.75 
9 18.22 19.32 109 89 2.83 3.87 
10 18.68 19.65 92 82 3.01 3.75 
All Groups 18.02 18.71 372 341 2.82 3.61 
 IOTF z-score 
Gender M N S.D. 
Boys 0.28 372 0.66 
Girls 0.43 341 0.81 
All Groups 0.71 713 1.47 
 Daily MET Expenditure  
Gender M N S.D. 
Boys  930.85 372  435.36 
Girls 827.92 341  503.27 
All Groups 881.62 713  471.55 
 Daily MET Expenditure 
 M N S.D. 
Age (year) Boys Girls Boys Girls Boys Girls 
7 845.72 755.37 90 84 416.55 451.56 
8 925.36 873.34 81 86 518.95 616.93 
9 908.16 807.33 109 89 344.04 414.84 
10 1045.83 876.97 92 82 452.35 435.55 
All Groups 931.25 828.25 372 341 432.97 479.72 
 IOTF z-scores and Daily MET Expenditure  
IOTF M N S.D. 
TG3 2752.01 1 0.00 
TG2 753.05 5 278.16 
TG1 795.44 24 490.89 
No 892.80 464 477.54 
Ow 856.18 149 375.81 
Ob 873.69 70 565.48 
All Groups 881.62 713 471.55 
IOTF IOTF z-scores and Daily MET Expenditure 
Gender M N S.D. 
 Boys Girls Boys Girls Boys Girls 
TG3 0 0 0 0 0 0 
TG2 913.92 645.81 2 3 330.41 238.81 
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TG1 917.73 673.15 12 12 521.07 446.88 
No 929.11 845.29 263 201 409.82 551.27 
Ow 938.12 785.50 69 80 395.39 345.10 
Ob 936.42 836.62 26 44 709.37 465.57 
All Groups 930.85 822.26 372 340 435.36 493.03 
 BMI and Ethnicity  
Ethnicity  M N S.D. 
White 17.98 449 2.77 
Black 19.78 125 3.80 
Mixed Race  18.68 91 3.70 
Asian 17.46 48 3.67 
All Groups 18.35 713 3.24 
 BMI and Home Language (Culture) 
Home 
Language 
M N S.D. 
English 18.08 547 3.05 
Afrikaans 17.93 54 2.66 
Xhosa 19.92 108 3.96 
Other 
Not analysed due to 
small sample size 4 
Not analysed due to small 
sample size 
All Groups 18.35 709 3.25 
 
Key Definition 
M Mean  
N Number  
S.D. Standard Deviation  
B Boy 
G Girl 
TG3 Thinness Grade 3 
TG2 Thinness Grade 2 
TG1 Thinness Grade 1 
No Normal 
Ow Overweight 
O Obese 
MET Metabolic Equivalent of Task 
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Table 4.3: Frequency table illustrating IOTF z-score, ethnicity and culture within age groups 
and for gender.  
 IOTF z-score 
Classification N P 
TG3 1 0.14 
TG2 5 0.70 
TG1 24 3.37 
No 464 65.08 
Ow 149 20.90 
O 70 9.82 
All Groups 713 100 
 IOTF z-score 
Age (year) 7 8 9 10 Total N 
Classification N P N P N P N P All Groups 
TG3 0 0 0 0 0 0 1 0.57 1 
TG2 0 0 2 1.2 1 1.51 2 1.15 5 
TG1 3 1.72 8 4.79 7 3.54 6 3.45 24 
No 121 69.54 105 62.87 129 65.15 109 62.64 464 
Ow 35 20.11 31 18.56 40 20.2 43 24.71 149 
O 15 8.62 21 12.57 21 10.61 13 7.47 70 
All Groups  174 100 167 100 198 100 174 100 713 
 IOTF z-score 
Age (year) 7 8 9 10 All Groups 
Classification N P N P N P N P N P N P 
 B G B G B G B G B G B G B G B G B G 
TG3 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1.22 0 0 1 0.29 
TG2 0 0 0 0 1 1 1.23 1.16 0 1 0 1.12 1 1 1.09 1.22 2 0.54 3 0.88 
TG1 2 1 2.22 1.19 5 3 6.17 3.49 2 5 1.83 5.62 3 3 3.26 3.66 12 3.23 12 3.51 
No 
67 54 
74.4
4 64.29 52 53 64.2 
61.6
3 82 47 75.23 
52.8
1 62 47 
67.3
9 
57.3
2 263 70.7 201 
59.2
3 
Ow 
13 22 
14.4
4 26.19 16 15 19.75 
17.4
4 18 22 16.51 
24.7
2 22 21 
23.9
1 
25.6
1 69 
18.5
5 80 
23.4
6 
O 
8 7 8.89 8.33 7 14 8.64 
16.2
8 7 14 6.42 
15.7
3 4 9 4.35 
10.9
8 26 6.99 44 12.9 
All Groups 90 84 100 100 81 86 100 100 109 89 100 100 92 82 100 100 372 100 341 100 
 IOTF z-scores and Ethnicity 
Ethnicity  White Black Mixed Race Asian Total 
IOTF z-score N P N P N P N P  
TG3 1 0.22 0 0 0 0 0 0 1 
TG2 2 0.45 0 0 2 2.2 1 2.08 5 
TG1 12 2.67 3 2.4 3 3.3 6 12.5 24 
No 321 71.49 63 50.4 51 56.04 29 60.42 464 
Ow 85 18.93 34 27.2 24 26.37 6 12.5 149 
Ob 28 6.24 25 20 11 12.09 6 12.5 70 
Total 449 100 125 100 91 100 48 100 713 
 IOTF z-scores and Home Language (Culture)  
Home 
Language English Afrikaans isiXhosa  
Total 
IOTF z-score N P N P N P   
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TG3 
1 0.18 0 0 0 0  
1 
TG2 
5 0.91 0 0 0 0  
5 
TG1 
20 3.66 1 1.85 3 2.78  
24 
No 
327 68.01 37 68.52 52 48.15  
461 
Ow 
105 19.2 14 25.93 29 26.85  
148 
Ob 
44 8.04 2 3.7 24 22.22  
70 
Total 
547 100 54 100 108 100  
709 
 
Key Definition 
P Percentage 
B Boy 
G Girl 
TG3 Thinness Grade 3 
TG2 Thinness Grade 2 
TG1 Thinness Grade 1 
No Normal 
Ow Overweight 
O Obese 
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To identify the significance of the descriptive data, one way analysis of variance was 
performed, yielding results portrayed in Table 4.4. Results for between age group BMI 
differences are statistically significant F 9.8267, p < .0500 (2.3458E-06*). A linear 
relationship between BMI and age is furthermore indicated by this result.  
Table 4.4: One way ANOVA for BMI scores, IOTF z-score, waist circumference, daily MET 
expenditure, ethnicity and culture within age groups and for gender 
    BMI     
 
SS 
Effect 
df 
Effe
ct 
MS 
Effect 
SS 
Error 
df 
Err
or 
MS 
Error 
F p 
Age Groups 298.19 3 99.40 7171.43 709 10.11 
9.826
7 
2.3458E-
06* 
Gender 84.22 1 84.22 7385.40 711 10.39 
8.107
7 0.0045* 
Boys and Age 
Groups 90.14 3 30.05 2861.87 368 7.78 
3.863
7 0.0096* 
Girls and Age 
Groups 241.12 3 80.37 4192.21 337 12.44 
6.460
9 0.0003* 
 IOTF z-score 
Gender 3.94 1 3.94 388.99 711 0.55 
7.202
8 0.0074* 
 Daily MET Expenditure 
Gender 
1884624.
5 1 
1884624.
5 
1564341
91 711 220020 
8.565
7 0.0035* 
7 year olds 
354651.2
6 1 
354651.2
6 
3236662
1 172 188178 
1.884
7 0.1716 
8 year olds 
112881.4
7 1 
112881.4
7 
5389612
3.4 165 
326643
.2 
0.345
6 0.5574 
9 year olds 
498123.1
3 1 
498123.1
3 
3340349
4.6 196 170426 
2.922
8 0.0889 
10 year olds 
1236298.
87 1 
1236298.
87 
3398624
5.2 172 
197594
.4 
6.256
7 0.0133* 
 IOTF z-scores and Daily MET Expenditure 
IOTF  414874.0
6 
4 103718.5 1544006
79 
707 218388
.5 
0.474
9 
0.7542 
IOTF (Boys) 7884.45 4 1971.112 7030996
9.3 
367 191580
.3 
0.010
3 
0.9998 
IOTF (Girls) 584007.6
2 
4 146001.9 8181933
4.4 
335 244236
.8 
0.597
8 
0.6645 
IOTF (7- year- 
olds) 
448258.2 3 149419.4 3227301
4 
170 189841
.3 
0.787
1 
0.5027 
IOTF (8- year- 
olds) 
1548652 4 387162.9 5246035
3 
162 323829
.3 
1.195
6 
0.3148 
IOTF (9- year- 
olds) 
1429818 4 357454.4 3247180
0 
193 168247
.7 
2.124
6 
0.0793 
IOTF (10- year- 537973.9 4 134493.5 3147719 168 187364 0.717 0.5809 
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olds) 9 .3 8 
 BMI and Ethnicity 
Ethnicity 364.15 3 121.38 7105.47 709 10.02 
12.11
19 
9.73939E-
08* 
 BMI and Home Language (culture) 
Home Language 316.60 2 158.30 7142.50 706 10.12 
15.64
72 
2.24293E-
07* 
Marked effects (*) are significant at p < .0500 
Key Definition 
SS Sample size  
df Degree of freedom  
MS Mean square  
F F- probability 
p  p-value  
 
Post-hoc Scheffe’s analysis displayed in Table 4.5  indicates that the statistically significant 
differences in BMI scores were found between the nine- and seven- year- olds (p < .0500), 
(0.002), the 10- and seven- year- olds (p < .0500), (1.37014E-05) and the 10- and eight –year- 
olds (p < .0500), (0.0286).  
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Table 4.5: Sheffe’s Test for BMI Scores per age group, gender, ethnicity and culture (home 
language)  
 
BMI 
Age (year)  M=17.41 M=18.10 M=18.71 M=19.14 
7         
    8         0.2647 
   9         0.0015* 0.3398 
  10        1.37014E-05* 0.0286* 0.6441 
  BMI 
Age (year),  Boys M=17.35 M=17.77 M=18.21 M=18.68 
7             
8         0.8113    
9         0.1926 0.7533   
10       0.01647* 0.2026 0.7063  
 BMI 
Age (Year), Girls M=17.47 M=18.41 M=19.32 M=19.65 
7            
8        0.3948    
9        0.0088* 0.4091   
10      0.0015* 0.1612 0.9449  
 BMI 
Ethnicity  M=17.985 M=19.782 M=18.681 M=17.462 
White         
Black     9.05637E-07*    
Mixed Race 0.3015 0.0957   
Asian     0.7576 0.0004* 0.1998  
 BMI 
Home Language M=18.080 M=17.933 M=19.923  
English       
Afrikaans 0.9492    
Xhosa    3.62274E-07* 0.0009*   
Marked differences (*) are significant at p < .0500 
4.2.1.2 Gender Effects on Body Mass Index Scores  
As stated previously in chapter two and three BMI scores are not only affected by age, but by 
gender too (before the age of 18). Descriptive results obtained for gender effects on BMI 
scores are presented in Table 4.2 (pp 72). Boys had an average BMI score of 18.02kg/m
2
, 
with a standard deviation of 2.82kg.m
2
. Girls had an average BMI score of 18.71kg/m
2 
with a 
standard deviation of 3.61 kg/m
2
. ANOVA in Table 4.4 (pp 77) yielded F 8.1077, p < .0500, 
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(0.0045*) thus indicating a statistical significant difference in BMI scores amongst the boys 
and girls.  
  4.2.1.3 Age and Gender Effects on Body Mass Index Scores 
Table 4.2 (pp 72), demonstrations the linear relationship between BMI and age for both 
genders as BMI scores increased with age, irrespective of gender. Seven- year- olds boys had 
the lowest average BMI score of 17.35kg/m
2
, progressively increasing to 10- year- olds who 
showed the highest BMI score of 18.68kg/m
2
. The lowest average BMI score of 17.47kg/m
2 
was found in seven- year- old girls and the highest BMI score of 19.65kg/m
2 
was found
 
in 10- 
year- old girls. It seems that both aforementioned scores are higher for girls than for boys.  
Using two-way ANOVA, a significant relationship between age and BMI scores for boys is 
indicated by F 3.8637, p < .0500 (0.0096) as reflected in Table 4.4 (pp 77). Statistical 
significant differences in BMI scores between age groups are illustrated by Scheffe’s post 
hoc analysis and reflected in Table 4.5 (pp 79). Post-hoc Sheffe’s results revealed a statistical 
significant difference between seven- and 10-year- old boys (p < .0500), (0.0165).  
To determine the significance of the descriptive data for the girls, two-way ANOVA was 
performed (Table 4.4) (pp 77). The results indicate that there is a linear relationship between 
age and BMI scores for the girls, as indicated by F 6.4609, p < .0500, (0.0003). Using 
Scheffe’s post-hoc test, statistically significant differences were found between seven and 
nine- year- olds (p < .0500), (0.009) and between seven- and 10-year- olds (p < .0500), 
(0.001). All of the aforementioned results for girls are significant at p < .0500 as displayed in 
Table 4.5 (pp 79).  
4.2.2 Body Mass Index IOTF z-scores  
As displayed in Table 4.6 the following BMI International Obesity Task Force (IOTF) z-
scores were used as criteria to classify the participants into relevant BMI categories (Cole and 
Lobstein, 2012: 293).  
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Table 4.6: Criteria BMI IOTF z-scores and BMI classification (Cole and Lobstein, 2012:293) 
Grade BMI range at 18y z-score 
Thinness grade 3 <16 -3 
Thinness grade 2 16 to <17 -2 
Thinness grade 1 17 to <18.5 -1 
Normal Weight  18.5 to <25 0 
Overweight 25 to < 30 1 
Obesity  30+ 2 
 
Table 4.1(pp 71) demonstrated the sample groups mean BMI z-score (0.35) with a standard 
deviation of 0.74. The maximum BMI z-score was 2 and minimum was -3. Table 4.3 (pp 74) 
indicates that 65.08% (N = 464) of the total sample group of children were of normal weight, 
20.9% (N=149) were overweight and 9.82 % (N=70) were obese.  
4.2.2.1 Gender Effects on Body Mass Index IOTF z-scores 
Table 4.2 (pp 72) indicates the descriptive statistics of the IOTF z-scores for the total group 
with the effect of gender on BMI IOTF z-scores. Boys had an average z-score of 0.28 and 
girls of 0.43, thus placing them in the normal weight category.  
Table 4.4 (pp 77) displays a significant relationship between gender and IOTF z-scores as 
indicated by F 7.2028 and p <.0500, (0.0074) when applying one way ANOVA analysis to 
the selected variables. 
  4.2.2.2 Age Effects on Body Mass Index z-scores  
When assessing BMI grades using z-scores within age groups, Table 4.3 (pp 74) indicates 
that the highest prevalence of overweight (24.71%) is found in children aged 10, and the 
highest incidence of obesity (12.57%) is found in children aged eight. The lowest prevalence 
of overweight (18.56%) and obesity (7.47%) are found in children aged eight and 10, 
respectively.  
Chi-square test results reveal no significant relationship between BMI z-scores for age 
cohorts as indicated by χ2 = 13.14, p > .0500 (0.5915) in Table 4.7. 
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Table 4.7: Chi-square test for age, gender and anthropometric measures  
 IOTF z-score 
 χ
2
 df p 
Age (year) 13.1402 15 .5915 
Boy 10.8568 12 .5412 
Girl 12.3965 15 .6488 
 Waist Circumference 
Age (year) 0.9441 6 .9876 
Boy 1.0919 6 .9819 
Girl  3.7408 6 .7117 
 IOTF z-score and Waist Circumference 
 409.2403 10 0.0000* 
 IOTF z-score 
Ethnicity 53.29118 15 .00000* 
Home Language  31.83375 10 .00043 
Marked differences (*) are significant at p < .05000 
Key  Definition  
df Degree of freedom 
p p-probability 
χ2 Chi-square test 
         
 
4.2.2.3 Age and Gender Effects on Body Mass Index IOTF z-scores 
To reflect the results for the prevalence of the different grades of BMI for gender, Table 4.3 
(pp 74) demonstrations boys’ and girls’ BMI IOTF z-scores within the age groups.  
Of the 341 girls measured, 23.46% (N = 80) were classified as overweight and 12.09% (N = 
44) were obese. The highest prevalence of overweight (25.61%) was found in 10-year-old 
girls and in eight –year-old girls for obesity (16.28%). Subsequently, the lowest prevalence of 
overweight (17.44%) and obesity (8.33%) was found in girls aged eight and seven, 
respectively. There is no significant relationship between BMI percentile scores for girls and 
age as indicated by χ2 = 12.40, p > .0500 (0.6488) as indicated in Table 4.7 (pp 82). 
Table 4.3 (pp 74) demonstrates results for the prevalence of the various grades of BMI z-
scores for the total group of 372 seven- to 10- year- old boys. The results showed that 18.55% 
(N = 69) were overweight and 6.99% (N = 26) were obese. Of these, boys aged seven had the 
lowest prevalence of overweight (14.44%) and boys aged 10 had the highest (23.91%) 
incidence of being overweight. The highest prevalence of obesity was found in boys aged 
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seven (8.89%) and the lowest incidence was found in the 10- year- olds (4.35%). No 
statistically significant relationship between BMI z-scores for boys and age was revealed as 
shown in Table 4.7 (pp 82) by χ2 = 10.86, p > .0500 (0.5412).  
4.3 Waist Circumference  
Waist circumference in children is used to indicate adiposity location and risk of 
cardiovascular disease. It is not a recommended measure of obesity and overweight in 
children and thus was used as a complimentary risk assessment measurement for the purpose 
of this study.  
4.3.1 Waist Circumference z-scores  
Children with a waist circumference z-score above 1.3 and 2.3 were classified as overweight 
and obese respectively, according to Fredricks, et al. (2005: 216). 
Table 4.8 indicated that 88.78% (N = 633) of the assessed children had a waist circumference 
measurement classifying them as of normal weight, 8.42% (N = 60) as overweight, and 
2.81% (N = 20) as obese. 
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Table 4.8: Frequency table illustrating waist circumference within age groups and for gender 
Waist Circumference z-score 
Classification N P 
Normal 633 88.78 
Overweight 60 8.42 
Obese 20 2.81 
All Groups 713 100 
 Waist Circumference 
Age (year) 7 8 9 10 All Groups 
 N P N P N P N P  
No 157 90.23 148 88.02 175 88.38 154 88.51 633 
Ow  13 7.47 14 8.38 18 9.09 15 8.62 60 
O 4 2.3 6 3.59 5 2.53 5 2.87 20 
All Groups 174 100 167 100 198 100 174 100 713 
 Waist Circumference 
Age (year) 7 8 9 10 All Groups 
 B G B G B G B G B G 
 N P N P N P N P N P N P N P N P   
No 79 87.78 78 92.86 72 88.89 75 87.21 97 88.99 78 87.64 83 90.2 71 86.59 331 302 
Ow  8 8.89 5 5.95 7 8.64 7 8.14 9 8.26 9 10.11 8 8.7 7 8.54 32 28 
O 3 3.33 1 1.19 2 2.47 4 4.65 3 2.75 2 2.25 1 1.09 4 4.88 9 11 
All Groups 90 100 84 100 81 100 86 100 109 100 89 100 92 100 83 100 372 341 
 IOTF z-score and Waist Circumference 
IOTF z-score Waist Circumference 
 Normal Overweight Obese  Total 
 N WC P IOTF P N WC P IOTF P N WC P IOTF P  
TG3 1 0.16 100 0 0 0 0 0 0 1 
TG2 5 0.79 100 0 0 0 0 0 0 5 
TG1 24 3.79 100 0 0 0 0 0 0 24 
No 463 73.14 99.78 1 1.67 0.22 0 0 0 464 
Ow 125 19.75 83.89 23 38.33 15.44 1 5 0.67 149 
Ob 15 2.37 21.43 36 60 51.43 19 95 27.14 70 
Total 633 100 100 60 100 100 20 100 100 713 
 
  
 
 
 
 
 
85 
 
86 
 
4.3.2 Age Effects on Waist Circumference 
When assessing waist circumference it is important to take the effect of age into 
consideration. Frequency Table 4.8 (pp 84) illustrates the relationship between age and waist 
circumference. Children aged nine had the greatest prevalence of overweight (9.09%) and 
aged seven the lowest (7.47%). In the obese grouping, children aged eight had the highest 
prevalence (3.59%) whilst children aged seven again had the lowest prevalence (2.30%).  
There is no statistically significant relationship between waist circumference and age, as 
indicated by χ2 = 0.94, p > .0500, (0.9876). The aforementioned Chi-square test results are 
revealed in Table 4.7 (pp 82).  
4.3.3 Age and Gender Effects on Waist Circumference 
Table 4.8 demonstrates waist circumferences within age groups for boys and girls, 
respectively.  
The obese category was obtained by 4.88% of girls aged 10 as they had the largest waist 
circumference, while 1.19% of seven year old girls achieved the lowest waist circumference. 
The highest prevalence of overweight girls (10.11%) was found amongst nine year olds and 
the lowest prevalence (5.95%) was found amongst the seven year olds.  
For the overweight category in boys the prevalence of each age group was similar with waist 
circumference prevalence values ranging from 8.26% in nine-year olds to 8.89% in seven-
year olds. However in the obese group, boys aged seven had the highest prevalence (3.33%) 
and aged 10 the lowest (1.09%).  
No statistical significant relationship between age and waist circumference for girls or boys 
were found as demonstrated in Table 4.7 (pp 82) for χ2 = 3.74, p > .0500, (0.7117) and χ2 
=1.09, p > .0500, (0.9819).  
Therefore, it can be assumed that there is no statistical significant relationship between waist 
circumference measurements, age and gender for the sample group tested. These findings 
correspond with results obtained for BMI and the variables of age and gender for the total 
group of participants.  
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4.4 Comparison of BMI IOTF z-scores (IOTF) and Waist Circumference z-scores 
[WC(z)]   
Table 4.8 (pp 84) demonstrates the effect of different measurement protocols on the 
prevalence of children classified into weight categories. Table 4.8 (pp 84) demonstrates waist 
circumference z-scores compared to BMI IOTF z-scores. Of the 713 children assessed, 633 
(N) were classified as falling into the normal range when using waist circumference z-score 
(WC), while 464 (N) achieved this BMI range using BMI IOTF z-scores (IOTF). When 
comparing the two measures, 60 (N) participants were classified as overweight using WC(z) 
compared to the 149 (N) participants using the IOTF scoring system. For the indication of 
obesity the WC(z) resulted in 20 participants compared to 70 (N) participants classified when 
using the IOTF scoring system. Aforementioned results indicate the discrepancies found in 
classifying children according to BMI when using different methodologies. 
When comparing the two different measuring techniques of BMI levels in young children by 
applying the Chi-square test analysis, Table 4.7 (pp 82) clearly shows a statistical significant 
difference for χ2 = 409.24, p < .0500, (0.0000).  
 
4.5 Measure of Daily Physical Activity as Expressed by Daily MET Expenditure  
For optimal development and to prevent excess adiposity, it is recommended that a child 
participates in at least 60 minutes of moderate to vigorous physical activity per day (WHO, 
2011: 1). One of the objectives of this study is to determine the correlation of physical 
activity to BMI scores and BMI percentiles. Physical activity for the purpose of this research 
was expressed in terms of metabolic equivalent of task (MET) to calculate energy 
expenditure during activities (Ainsworth, Haskell, Herrmann, Meckes, Bassett, Tudor-Locke, 
Greer, Vezina, et al., 2011: 1575). Therefore, energy expenditure rather than exercise 
duration was used as a measure of physical activity. MET is defined as the ratio of metabolic 
cost (rate of energy consumption) during an activity to a reference metabolic rate. The 
reference metabolic rate is 3.5mlO2.kg
-1
.min
-1 
and is equivalent to 1kcal.kg
-1
.h
-1
 or 
4.184kJ.kg
-1
.h
-1 
(Ainsworth, et al., 2011: 1575).  However, this value refers to the typical 
metabolism at rest of an ‘average’ person and thus, has certain limitations associated with it. 
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These limitations include variations in MET due to differences in lean body mass, age, health 
status and many other factors which have an effect on a person’s metabolism (Byrbe, Hills, 
Hunter, Weinsier and Schutz, 2005: 1112). 
 
Table 4.1 (pp 71) demonstrates descriptive statistics in the form of means, standard 
deviations and minimum and maximum values for the daily MET expenditure of the total 
group. On average, participants expended 881.62 MET daily. The range of energy 
expenditure was large as illustrated by a standard deviation of 471.55 MET. The maximum 
daily energy expenditure was 4055.23 MET and the minimum was 115.57 MET.  
4.5.1 Gender Effects on Daily MET Energy Expenditure  
Table 4.2 (pp 72) demonstrates the daily energy expenditure for the total group and within 
gender cohorts. On average each participant performed 881.2 MET of energy per day. Girls 
performed daily physical activity equivalent to 827.92 MET and boys were more active by 
expending energy equivalent to 930.85 MET. The difference in daily energy expenditure 
between boys and girls is statistically significant as indicated by F 8.5657, p < .0500, 
(0.0035) in Table 4.4 (pp 77). 
4.5.2 Age Effects on Daily Energy Expenditure  
Table 4.2 (pp 72) demonstrates the daily energy expenditure of boys and girls expressed 
within age cohorts. Seven- year- old children performed the least physical activity per day. 
Boys performed more daily physical activity than the girls in all age groups. However, there 
is only a statistical significant difference between daily MET energy expenditure for the 10- 
year- old boys and girls as indicated by F 6.2567, p <.0500 (0.0133) in Table 4.4 (pp 77). 
4.5.3 The Relationship between BMI Scores and Daily MET Energy Expenditure 
Figure 4.1 demonstrates the participants’ BMI scores and their corresponding daily MET 
expenditure. There is a negative relationship between BMI and daily MET energy 
expenditure as indicated by the r- value of -0.0073. This relationship however is not 
significant (p > .0500), (0.8466). 
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Figure 4.1: Scatterplot of BMI scores and daily MET energy expenditure for the total Group  
 
4.5.3.1 The Relationship between BMI Scores, Daily MET Energy 
Expenditure and Gender  
 
Figure 4.2 demonstrates boys’ BMI scores and their daily MET expenditure. The r- value of 
0.0306 indicated a positive relationship between these variables. p > .0500, (0.556) indicates 
that this relationship is not statistically significant. 
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Figure 4.2: Scatterplot of BMI scores and daily MET energy expenditure for boys 
 
Figure 4.3 demonstrates girls’ BMI scores and their daily MET energy expenditure. There is 
a negative relationship illustrated by the r- value of -0.0150 and indicates no statistical 
significance for p > .0500, (0.7831).  
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Figure 4.3: Scatterplot of BMI scores and daily MET energy expenditure for girls 
 
4.5.3.2 The Relationship between BMI Scores, Daily MET Energy 
Expenditure and Age  
 
Figure 4.4 demonstrates the seven- year- olds’ BMI scores plotted against their corresponding 
daily MET energy expenditure. There is a negative relationship between these variables as 
indicated by the r- value of -0.0922. This relationship is not significant as indicated p > 
.0500, (0.2261).  
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Figure 4.4: Scatterplot of BMI scores and daily MET energy expenditure for children aged 
seven years  
 
Figure 4.5 demonstrates the relationship between BMI scores and daily MET energy 
expenditure for eight- year- old children. The r- value of 0.1276 indicated that there is a 
positive relationship between BMI scores and daily MET energy expenditure for the eight- 
year- olds. p > .0500, (0.1003) indicates no statistical significance for this variable. 
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Figure 4.5: Scatterplot of BMI scores and daily MET energy expenditure for children aged 
eight years 
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Children aged nine portray a negative relationship, r = -0.0588, between daily MET energy 
expenditure and BMI scores, as shown in Figure 4.6. This relationship is not significant as 
indicated by p > .0500, (0.4108).  
 
 
Figure 4.6: Scatterplot of BMI scores and daily MET energy expenditure for children aged 
nine years 
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Figure 4.7 demonstrates that children aged 10 have a negative relationship between BMI 
scores and daily MET energy expenditure for r = -0.1414. No statistical significant 
relationship exists between these variables as indicated by p > .0500, (0.0627). Therefore, 
based on the results of Figures 4.1 to 4.7 it can be concluded that there is no relationship 
between BMI scores and daily MET energy expenditure within age groups. 
 
 
Figure 4.7: Scatterplot of BMI scores and daily MET energy expenditure for children aged 
10 years 
4.5.4 Correlation between Body Mass Index IOTF z-scores and Daily MET 
Energy Expenditure   
Table 4.2 (pp 72) demonstrates the means and standard deviations of physical activity levels 
for children in the total group based on BMI IOTF z-score categories. For statistical analysis, 
the participant rated as thinness grade 3 was excluded from the data as the amount of energy 
expended was deemed to be a human measurement error. On average, each child performed 
881.62 MET of physical activity daily. Children classified as optimal BMI z status, 
performed the highest amount of daily physical activity (892.8 MET) and children classified 
as thinness grade two, performed the least amount of physical activity (753.05 MET). 
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However, as indicated by the standard deviation scores for each BMI category, there is a 
wide spread of daily energy expenditure within individual BMI categories with an average 
variation of 471.55 MET.  
To identify the statistical significance of the results, one way analysis of variance was 
performed, yielding data shown in Table 4.4 (pp 77). There is no statistical significant 
relationship between daily physical activity as expressed in MET energy expenditure and 
BMI z-score categories in the sample population as indicated by F 0.4749, p> .0500 (0.7542).  
4.5.4.1 The Relationship between Daily MET Expenditure, BMI IOTF z-
scores and Gender  
Table 4.2 (pp 72) demonstrated the daily MET energy expenditure for boys and girls in each 
IOTF z-score grade. On average boys performed 930.85 MET of physical activity per day 
and girls 822.26 MET. Overweight boys (938.12 MET) and girls within the normal BMI 
range (845.29 MET) expended the highest level of physical activity per day, whilst boys 
(913.92 MET) and girls (645.81 MET) categorised as grade 2 thinness, performed the least 
amount of daily physical activity. Table 4.4 (pp 77) illustrated that there is no significant 
relationship between IOTF z-scores and gender for F 0.0103, p > .0500, (0.9998) for boys, 
and F 0.5978, p >.0500, (0.6645) for girls.  None of the aforementioned results obtained 
statistical significance.  
 
4.5.4.2 The Relationship between Daily MET Expenditure, BMI IOTF z-
scores and Age   
4.5.2.2.1 Results for Seven Year Olds 
Table 4.9 demonstrated the relationship between BMI IOTF z-score categories and daily 
MET energy expenditure for seven year olds. Seven- year- olds performed 802.1 MET of 
energy on average per day. The highest energy expenditure for the seven-year old cohort was 
found in the category of ‘normal’ with 831.41 MET, and the lowest level of physical activity 
was found in the ‘obese’ category, indicated by 664.74 MET. The large variation in standard 
deviation is indicative of a wide range of daily energy expenditure for seven-year-olds within 
each BMI category.  
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To identify the significance of the results obtained, one way analysis of variance was 
performed, yielding results portrayed in Table 4.3 (pp 74). These findings showed no 
significant relationship between daily physical activity levels as expressed in MET energy 
expenditure and BMI percentile categories in seven- year olds for F 0.7871, p > .0500, 
(0.5027).  
 
Table 4.9: IOTF z-scores and Daily MET expenditure 
 IOTF z-scores and Daily MET Expenditure 
Age (Years) TG2 TG1 No Ow Ob Total 
7  0 794.49 831.41 760.30 664.74 802.10 
8 594.77 978.96 869.85 838.66 1128.94 898.58 
9 506.61 520.50 910.17 799.02 824.69 862.84 
10 1034.55 871.99 962.51 1000.01 781.60 955.93 
 
   4.5.4.2.2 Results for Eight Year Olds 
Table 4.9 demonstrates the daily MET energy expenditure and BMI IOTF z-score 
classification of eight year olds. On average they performed physical activity equivalent to 
898.58 MET of energy per day.  The highest average daily MET energy expenditure of 
1128.94 MET was found in obese children and the lowest energy expenditure was 594.77 
MET by children grouped into thinness grade 2. The large variation in standard deviation is 
indicative of a wide range of daily energy expenditure for eight-year-olds within each BMI z- 
category. There is no statistical significant relationship between daily MET energy 
expenditure and BMI z grades for eight- year- olds as indicated by F 1.1956, p > .0500, 
(0.3148). The aforementioned result is expressed in Table 4.4 (pp 77). 
   4.5.4.2.3 Results for Nine Year Olds 
Frequency Table 4.9 demonstrates boys’ and girls’ daily MET energy expenditure and their 
BMI IOTF z grading. On average, nine-year olds performed 862.84 MET of physical activity 
per day. When categorised as of normal BMI according to the z-scores obtained, nine-year 
olds had the highest daily MET energy expenditure of 910.17 MET. The underweight 
category for this age group performed the lowest level of daily physical activity by expending 
50.61 MET. There is no significant relationship between daily MET energy expenditure and 
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BMI z-scores for children aged nine as indicated by F 2.1246, p > .0500, (0.0793) as shown 
in Table 4.4 (pp 77). 
 
   4.5.4.2.4 Results for 10 Year Olds 
Table 4.9 (pp 97) demonstrates 10- year- olds daily MET energy expenditure and BMI z-
score grading. Average daily MET energy expenditure was 955.93 MET. Children 
categorised into the thinness grade two class had the highest daily MET energy expenditure 
equivalent to 1034.55 MET. Children falling into the obese category expended 781.6 MET 
(the least energy cost).  
Aforementioned results correspond with published literature, however, a wide variation of 
MET scores within BMI categories are indicated by the standard deviation scores. Table 4.4 
(pp 77) indicates no statistical significant relationship between BMI z-scores and daily MET 
energy expenditure for F 0.7178, p >.0500, (0.5809).  
When analysing average daily energy expenditure across the age cohorts, seven- year- olds 
had the lowest level of physical activity (802.1 MET) and 10 year olds exhibited the highest 
level of physical activity (955.93 MET).  
 
4.6 Ethnicity  
As discussed in chapter two, ethnicity affects weight and thus BMI scores. In the Health of 
the Nation study, conducted by Armstrong, Lambert and Lambert (2006: 441) it was found 
that on average, White children were the heaviest and Black children the lightest, with boys 
being the heaviest throughout all age groups. However, this trend reversed after the age of 11, 
with Black children being heavier than White children (Armstrong, et al., 2006: 441). For the 
purpose of the current study, children of the following racial groups were included: 
Caucasians (Whites), Blacks, Mixed Race (Coloured) and Asians.  
4.6.1The effect of Ethnicity on Body Mass Index  
Table 4.2 (pp 72) demonstrates BMI scores within ethnicity groups. The total group of 
participants had an average BMI of 18.35 kg/m
2
. Black participants had the highest average 
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BMI score of 19.78 kg/m
2
 and Asian children portrayed the lowest average BMI score of 
17.46 kg/m
2
. 
To assess significance of the results obtained, one way analysis of variance was performed, 
yielding results portrayed in Table 4.4 (pp 77). The findings illustrate a significant 
relationship between BMI scores and ethnicity as indicated by F 12.1119, p < .0500, 
(09.73939E-08). Using Scheffé’s post hoc test (Table 4.5) (pp 79), the significant differences 
between ethnicities are found between Black and Caucasian children (p < .0500), (9.05637E-
07) and between Black and Asian children (p < .0500), (0.0004). All of the aforementioned 
results are significant at p < .0500. 
 
4.6.2 Correlation between Body Mass Index IOTF z-scores and Ethnicity  
Table 4.3 (pp 74) demonstrates the frequency distribution for ethnicity and BMI IOTF z-
scores. Amongst the total group, 71.49% of the children who were categorised as within the 
normal BMI range, were White. Only 50.4% of Black children fell within this range. Black 
children had the highest prevalence in both overweight (27.2%) and obese (20%) BMI 
categories, whilst Asian children obtained the lowest prevalence for being overweight at 
12.5%. Only 6.24% of White children were categorised as obese.  
A statistical significant difference exists for BMI percentile categories and ethnicity, 
including home language, as revealed in Table 4.7 (pp 82) by χ2 = 53.29, p < .0500, (0.0000).  
From the results obtained in analysing BMI scores and BMI z-scores for the effect of 
ethnicity, it can be concluded that ethnicity plays a definite role in the prevalence of obesity, 
specifically in seven- to nine- year- old Black and Caucasian children in Quintile five 
schools. 
 
4.7 Culture 
As mentioned previously (chapter three), enquiring about the culture of the participants, may 
have been deemed inappropriate or have been perceived as racial insensitivity, thus home 
language was used to infer results as to the participants’ culture. Culture can affect weight 
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and thus BMI, by affecting dietary and physical activity habits (Caprio, et al., 2008: 2211). 
Home language, as an indicator of culture, also affects weight and thus BMI scores. 
However, cultural practises are generalised and having a certain culture doesn’t necessarily 
infer that one adheres to the general practises of that culture. Thus, culture is a less significant 
contributing factor towards childhood obesity (Caprio, et al., 2008: 2211). None the less, 
certain relationships between culture and weight status can be inferred from the results as 
discussed below.  
4.7.1 The impact of Culture on Body Mass Index  
There is an average BMI score of 18.35kg.m
2
 for the participants in the total sample group as 
reflected in Table 4.2 (pp 72). Afrikaans- and English- speaking children have the lowest 
average BMI scores of 17.93kg/m
2 
and 18.08kg/m
2
, respectively. Xhosa speaking children 
have the highest average BMI score of 19.9kg/m
2
. 
Results obtained yielded (Table 4.4) (pp 77) a statistical significant difference between BMI 
scores for the home language cohorts as indicated by F 15.6472, p < .0500, (2.24293E-07). 
Using Scheffe’s post hoc test, statistical significant differences were found between English- 
and Xhosa- speaking children (p = 3.62274E-07) and between Afrikaans- and Xhosa- 
speaking children (p = .0009). All of the aforementioned results are significant at p < .0500 as 
indicated in Table 4.5 (pp 79). 
 
4.8.2 The impact of Culture on Body Mass Index IOTF z-scores  
Table 4.2 (pp 72) demonstrates the prevalence of children in each BMI z-score as categorised 
according to their home language. Xhosa speaking children had the highest prevalence of 
obesity at 22.22% and of overweight at 26.85%.  These children achieved the lowest 
prevalence in the normal BMI category by 48.15%. The total group consisted of 77% English 
speaking children, 15%, isiXhosa speaking children, and 8% Afrikaans speaking children.  
Therefore, the results may have been influenced by the greater sample size of English 
speaking children in the sample population group, as a consequence of the set inclusion 
criteria for the study.  
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Despite the limitation of the sample selection post-hoc analysis of BMI percentiles and home 
language yielded a statistical significant difference for was found for χ2 = 31.83, p < .0500 
(0.0004) as shown in Table 4.7 (pp 82).  
 
4.8 Summary  
Chapter four quantified the prevalence of overweight and obesity in preadolescent children 
and found significant effects for selected variables known to affect BMI in children. Results 
highlighted the rising prevalence of overweight and obesity amongst urban children from 
economically privileged settings. Future research into paediatric obesity is needed to curb the 
growing incidence and to inform appropriate interventions for children are at risk of 
associated health consequences. 
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Chapter 5  
Discussion 
5.1 Introduction 
Obesity is considered to be a worldwide epidemic affecting people of all ages, races, genders 
and both developed and developing countries. Once considered to be a disease of the socially 
elite, obesity is now recognised as the fifth leading worldwide killer (WHO, 2013: 1). This is 
primarily due to associated risk factors for chronic diseases that lead to a plethora of common 
pathophysiological conditions. According to WHO estimates, by 2020, non-communicable 
diseases associated with obesogenic behaviour will account for almost three quarters of all 
deaths in the developing world (Kelishadi, et al 2007: 19). The increasing incidence of 
childhood obesity is associated with the diagnosis of cardiovascular disease risk factors and 
psychosocial disorders, at younger ages (Raj and Kumar, 2010: 601). Additionally, 75% of 
obese children become obese adults (Sahay, et al. 2012: 8). South Africa has illustrated trends 
in obesity levels similar to those of developed countries 17 years ago and are thus 
contributing to a resulting national public health and socioeconomic burden in the near future 
(Armstrong, , et al. 2006: 446; Kelishadi, et al. 2007: 62). Therefore, against this background, 
it was deemed necessary to present recent overweight and obesity prevalence rates, and to 
examine associations between BMI and physical activity levels in seven- to 10- year- old 
children in higher socio-economic status schools in the Nelson Mandela Metropole in the 
Eastern Cape region, South Africa.  
South African studies that used the BMI IOTF cut-off values (z scores) developed by Cole, et 
al. (2000:  1240) to assess levels of overweight and obesity in similar age cohorts, were 
juxtaposed and current findings were compared for the purpose of discussion. It is clear from 
data displayed in Table 2 in chapter 2 that the inclusion criteria for the different studies 
referred to are variable and thus non-equivalent; thus creating challenges when contrasting 
results.  
5.2 Overweight and Obesity Prevalence in Children Using BMI IOTF Z-Scores 
Results of this study indicate that seven- to 10- year- old children from a higher socio-
economic status in Quintile five primary schools in the Nelson Mandela Metropole have an 
overweight prevalence rate of 20.9% and 9.82% for obesity. When compared to the most 
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recently published nationally representative study (chapter 2, table 2) in the Health of the 
Nation Study (Armstrong, et al. 2006: 442), results indicated that 28.4% and 7.2% of South 
African children were overweight and obese, respectively. Comparative differences in 
prevalence rates could be attributed to the smaller sample size (N = 713) of the current study 
and the inclusion of children of a smaller age range from an affluent, economically privileged 
urban area only. The Health of the Nation study was representative of the South African 
demographics of all six – to 13 – year –old children from all socio-economic strata. However, 
both studies found a high rate of overweight and obesity amongst young South African 
children when compare to less than one percent of children aged five to 17 years in the entire 
Sub-Saharan Africa region according to IOTF estimates (Lobstein, Baur and Uauy, 2004: 
22).   
According to the Human Development Index (HDI) (2011: 1) South Africa is considered a 
country in transition. Other countries in transition include; Algeria, Egypt, China, and India 
as indicated in Table 1 in chapter 2 (Human Development Index, 2011: 1). In observation of 
the international results presented in Table 1, very similar overweight and obesity results 
emerged, compared to the nationally representative data in the South African study. Egypt 
portrayed 24% overweight and 11.4% obesity prevalence rates, and India indicated 
prevalence rates of 29.6% for overweight and 9.3% for obesity respectively (Human 
Development Index, 2011: 1). To explain the differences when contrasting results of the 
present study to data acquired for Egypt and India as mentioned above, reasons could be 
attributed towards the latter selecting a nationally representative sample with subsequent 
inclusion of a greater heterogenous sample population with larger sample sizes and covering 
children from all socio-economic strata than those of the current study.  
Childhood obesity prevalence in developing countries is associated more with higher socio-
economic children than their less economically privileged counterparts (Raj and Kumar, 
2010:598). However, according to Rossouw, et al. (2012:3) no published studies exist on 
childhood obesity in higher socio-economic pre-pubertal children in South Africa. Therefore, 
BMI levels that indicate overweight or obesity prevalence in young South African children 
from all socio-economic strata and all geographical areas needs to be established to ensure 
the design and delivery of developmentally appropriate interventions for children. 
Furthermore, different geological areas require different intervention approaches, as beyond 
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individual characteristics, one’s location influences their obesogenic behaviours (Lebel, et al. 
2010: 439).  
5.2.1 The effect of Socio-Economic Status on Overweight and Obesity Prevalence 
in SA Children from urban or rural geographical settings 
 
Kruger, , et al. 2006: 351 analysed the prevalence of obesity and overweight in 10- to 15- 
year old children in South Africa, 35.8% were children from low socio-economic strata in 
rural areas, 46.4% were from urban areas and 17.8% from informal settlements. The authors 
found a significant relationship between obesity and the effects of urbanisation. However, a 
pattern was revealed showing that urban dwelling children consumed more calories and had 
the highest BMI values compared to informal and rural children. These findings were 
confirmed by the South African National Food Consumption Survey (NFCS) data where the 
highest prevalence of overweight children lived in urban areas (Kruger, et al. 2006:355). 
Monyeki, et al. (1999: 287) reported that children living in rural areas were less exposed to an 
obesogenic environment than urban dwelling children in developing countries. However, 
later studies by Kruger, , et al. (2006:351) found that rapid changes in diet when transitioning 
from rural to urban dwellings contributed towards increased obesity prevalence, specifically 
in lower socio-economic status families, even though statistical significance was not 
indicated. Urban migration, increasing automotive dependency, poor infrastructure for public 
transport, greater access to television and the decline in physical activity and Physical 
Education for young children, the Westernisation of diet and the availability of inexpensive 
foods of poor nutritious quality, have likely contributed to the almost insidious increase in 
obesity prevalence in many African countries (CDC IUHPE and Public Health: African 
region, 2007). International studies in highly developed countries indicate the opposite trend 
where a higher prevalence of overweight has been found among rural children, even despite 
modestly higher physical activity levels (Raj and Kumar, 2010: 598). 
 
5.3 Obesity and Overweight Prevalence Using Waist Circumference Z-Scores 
Waist circumference was to indicate adiposity tissue location as research evidence shows that 
this measurement is an indicator of future risk of obesity associated comorbidities; 
specifically of relevance to cardiovascular disease. In order to support and supplement data 
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obtained for the prevalence of overweight and obesity, waist circumference was analysed and 
standardised IOTF Z- scores were obtained. Findings indicated that 88.78% of the total 
sample population of children were of normal weight, 8.42%, had a waist circumference 
measurement classifying them as overweight; while 2.81% was classed as obese. The 
prevalence rates when utilising the waist circumference z-scores are lower in comparison to 
the corresponding IOTF z-score results even though both measures indicate that the majority 
of children fall within the optimal BMI level. Consequently, the assumption could be made 
that the children rated as obese or overweight based on both BMI and waist circumference 
measurements, should be screened further for current and future obesity related comorbidities 
(Wang, 2006: 3).  
Waist circumference is not the internationally accepted measurement of childhood obesity, 
but rather used as a complimentary risk assessment and therefore very few studies could be 
retrieved to compare results to. According to Wang (2006: 3), waist circumference is only 
accurate at predicting future health risks in children older than 10 years.  
 
5.4 Differences in Obesity and Overweight Prevalence Using Waist Circumference and 
BMI IOTF Z-Scores 
Previous studies performed by various authors mentioned (Dietz and Robinson, 1998: 132; 
Neovius, et al. 2004: 105) the discrepancies found when using different measurement and 
classification methods to obtain the prevalence of overweight and obesity in childhood 
populations (Flegal and Ogden, 2011:159S). Thus, it is important to consider different 
methods of measurement when scrutinising studies for prevalence rates.  
Due to variations in BMI scores as a result of the variables of age and gender, BMI was 
calculated according to the International Obesity task force criteria (Flegal and Ogden, 2011: 
159S) with the addition of waist circumference measurements. However, as discussed in 
chapter two, waist circumference is more accurate as an indicator of adiposity location than a 
classifier of obesity and overweight (Flegal and Ogden, 2011: 159S).  
When comparing obesity and overweight prevalence, using waist circumference and IOTF z-
scores, waist circumference significantly under reported the quantity of obesity and 
overweight in the children. By using different assessment measures, discrepancies in the 
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quantity of children ascribed to each category were observed.  It should thus be noted that the 
use of heterogeneous methodologies for the purpose of BMI classification of children will 
achieve varying results. Aforementioned underscores the importance of having an 
internationally approved methodology of measuring and classifying children into various 
BMI categories.  
 
5.5 The Association between Physical Activity Levels and the Prevalence of Overweight 
and Obesity in young children 
Discussions in chapter two clearly eludes to the evidence in support of the decline in physical 
activity in young children. Overweight and obesity are caused by an imbalance between 
energy intake and expenditure, but the factors contributing to obesogenic behaviour in young 
children are complex and interrelated and potentially confounding. Thus, making causal 
pathways difficult to define. However, findings by Ortlieb, et al. (2013: 349) reported that 
gender, sports club membership, physical environment, time sent outdoors and emotional 
symptoms are factors contributing towards physical activity participation. The current 
international guidelines of 60 minutes moderate to vigorous intensity physical activity per 
day has been upheld as the golden standard for the purpose of this research (Ortlieb, et al. 
2013: 350). 
In utilising the MET –value to express daily  level of physical activity, children classified as 
normal or optimal weight, performed the most daily physical activity with an average of 
892.8 METs per day. Results revealed an insignificant relationship between daily level of 
physical activity as expressed in MET energy expenditure and BMI IOTF criteria for the 
target population. These results are not accordance with current literature, as physical activity 
is a significant contributor to healthy living and weight (Coburn and Malek 2012: 466; 
Strong, et al. 2005: 732). However, possible reasons for this include not using actigraphy to 
directly measure physical activity. Furthermore, incorrect completion of the physical activity 
questionnaire by parents and children could have misrepresented the genuine level of 
physical activity.  
Findings for the overweight and obese category illustrate that they achieved similar but 
reduced levels of physical activity as children of normal weight. However, overweight and 
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obese children need to achieve greater levels of physical activity for the same benefits of 
physical activity as a child of normal weight and to argument weight loss (Strong, , et al. 
2005: 732). 
Children that were categorised as falling into the thinness grade two group were the most 
sedentary of all participants. These results are similar to findings by Puckree, et al. (2011: 4) 
where undernourished children participated in less than the recommended daily physical 
activity guidelines, were sedentary for an average of four hours per day on the weekend and 
six to eight hours per day on weekends. Furthermore, these children often complained of 
feeling fatigued. The scope of the study, however did not include undernourished nutritional 
status or stunted growth as clarified in the delimitation set out in chapter one. 
Janssen, Katzmarzyk, Boyce, King and Pickett (2004: 366) reported a high prevalence of 
sedentariness linked to increased television viewing time in association with increased 
overweight and obesity rates amongst Canadian youth. Several reasons have been proposed 
that link television viewing with overweight and obesity in young children; including 
increased dietary intake from eating while viewing or from the effects of food 
advertisements, increased sedentariness, and reduced energy expenditure while viewing 
(Robinson, 2001: 1017). 
Although the children in aforementioned study were adolescents, researchers should take 
cognisance of the growing body of evidence that implicate physical inactivity and television 
viewing as behavioural factors to be addressed when planning successful interventions in 
addressing childhood obesity. Kemp and Pienaar (2011: 1) determined the energy 
expenditure of obese and overweight South African children and showed that obese children 
did not perform the recommended 60 minutes of moderate intensity physical activity per day. 
However, the overweight children did accumulate the required level of daily physical 
activity. Reasons for the limited physical activity levels in obese children were hypothesised 
to be due to lack of motor skills and self-confidence. Furthermore, bodily comfort for 
example, swollen feet and inner-leg rash were described as common post-exercise 
phenomena in obese children that contributed to withdrawal from participation in physical 
activity (Kemp and Pienaar, 2011: 4).  
On a national scale, the First South African National Risk Behaviour Survey (Reddy, Panday, 
and Swart, , et al. 2003) showed that less than a third of the children accumulated 60 minutes 
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of moderate physical activity per day. Furthermore, the Second South African National Risk 
Behaviour Survey showed that 41.5% of children had insufficient physical activity levels 
(Reddy, James, Sewpaul, et al. 2010). On a smaller scale, research done by McVeigh and 
Norris, (2012: 47) found that only 27% of a total of 30 of participants achieved the required 
level of physical activity per day. Results obtained confound the trend of declining levels of 
physical activity where a sedentary lifestyle proceeds to become the norm for many South 
African children (McVeigh and Norris, 2012: 47). Furthermore, in countries where climate 
has a more significant effect on physical activity participation (Ortlieb, et al. 2013: 350) it 
was found that physical activity participation decreased from ~35% participation in summer 
to ~29% in winter. These finding were also influenced by urban and rural living, where 
physical activity participation was significantly lower in urban areas, more so in summer than 
winter (Ortlieb, et al. 2013: 354).  
McVeigh, Norris and de Wet, (2004: 982) analysed the relationship between physical 
activity, body weight and socio-economic status in South African children. The authors found 
higher levels of physical activity associated with children from a higher socio-economic 
status, dual parent homes and a higher maternal education. Furthermore, these children 
achieved higher body mass readings resultant of larger fat-free mass.   
Overall, conflicting results emerged from evidence on the association between 
socioeconomic status and level of physical activity in young children (Ortlieb, et al. 2013: 
349). 
 
5.6 Age Effects on Overweight and Obesity Prevalence 
As seven- to 10- year- old children are described as preadolescent youth (Westcott and 
Faigenbaum, cited in NSCA, 2012: 465) who are in the process of physically and 
developmental maturation, significant gain in stature and body weight is to be expected with 
increasing age (Santrock, 2005:167).Aspects of physical growth was evident in the current 
study.  
As mentioned in section 5.2.1.2, Kemp, et al. (2011: 117) obtained smaller prevalence results 
than that of the present study. These results were hypothesised to be owing to Kemp, , et al. 
(2011: 117) only testing seven- year- olds. In the current study, seven- year olds had an 
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obesity prevalence of 8.62% and an overweight prevalence of 20.11%. These results are 
significantly higher than reported by Kemp, et al. (2007: 117) which primarily could be 
contributed towards including lower socio-economic status children. However, sample size 
cannot be ruled out as a contributor towards the differences in results, as only 174 children 
were aged seven in the current study, compared to the 816 children studied in Kemp, et al, 
(2007: 117). No other studies were performed on South African children of a specific age, but 
were rather studies of age cohorts. Therefore, comparison of eight-, nine- and 10- year olds to 
other studies is not feasible.  
Overweight and obesity prevalence within age groups for this study is considerably higher 
than corresponding values obtained in Armstrong, et al. (2006: 441). According to 
Armstrong, et al. (2011: 835), feeding policies aimed to reduce malnutrition could be a 
possible reason for this. However, exact causal relationships hard to identify and thus 
hypotheses are put forward. Other hypotheses for this increase in overweight and obesity 
prevalence include deterioration in healthy living and eating, as well as a decrease in physical 
activity levels and increased sedentary living, as many South African move from a rural to 
urban setting and become accustomed to a more Western way of living (Armstrong, et al. 
2011: 835; Caprio, et al. 2008: 2213; Raj and Kumar, 2010: 603).  
 
5.7 Gender Effects on Overweight and Obesity Prevalence  
Findings showed that the average boy and girl of the targeted population, had a normal 
weight. Of the boys 18.55% and 6.99% were overweight and obese respectively compared to 
the 23.46% of girls which were overweight and 12.09% which were obese.  In the obese 
category of the sample group, girls had double the prevalence than boys. Therefore, the 
conclusion could be made that girls are significantly more overweight and obese than boys. 
Possible reasons for these gender differences could stem from biological or socio-cultural 
differences as discussed in section 2.2.3 (Sweeting, 2008: 1). Furthermore, according to 
findings by Ortlieb, et al. (2013: 349) girls tend to be less physically active than boys, 
possibly contributing to the relationship between gender and overweight and obesity 
This studies results were notably larger than the Health of the Nation Study, where 10.9% of 
the boys were overweight and 2.4% obese; 17.5% of the girls were overweight and 4.8% 
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obese (Armstrong, et al. 2006: 439). When comparing these results to smaller geographical 
studies, Truter , et al. (2010: 227), found overweight and obesity prevalence of 15.6% and 
5.5% for boys and 15.1% and 7.2% for girls, respectively. Aforementioned authors’ results 
indicate lower prevalence rates than that of the present study results, but closer to values 
obtained in the Health of the Nation Study. This could be attributed to having similar age 
range and sample sizes than the nationally representative study.  
Whereas, Kemp, et al. (2011: 117) reported overweight prevalence of 6.4% for boys and 
9.3% for girls; obesity prevalence was 3.3% for boys and 2.8% for girls. Although, these 
results indicate a lower prevalence rate than the present studies results, it should be noted that 
Kemp, et al. (2011: 117) specifically focussed on seven- year- olds. Therefore it is important 
to analyse the effect of age, as well as gender on obesity and overweight prevalence.  
 
5.8 The effect of Ethnicity on the Prevalence of Overweight and Obesity in young 
children  
For targeted interventions it is of importance to identify factors influencing participation in 
physical activity in young children.  Various studies have been discussed in chapter two 
pertaining to the multidimensional aspects including bio-psycho-social- and environmental 
factors as physical activity correlates. Race and ethnicity are socially constructed terms, 
based on common characteristics, used to categorise a population (Caprio, Daniels, 
Drewnowski, Kaufman, Palinkas, Rosenbloom and Schwimmer, 2008: 2211). Race is 
typically based on shared biological differences such as; skin colour, genetics and other 
observable differences. Ethnicity is used to describe cultural characteristics such as language, 
ancestry and religious traditions (Caprio, et al. 2008: 2211).  
As discussed in chapter two, ethnicity affects weight and thus BMI scores. Results of the 
current study indicated a significant relationship between BMI and ethnicity. The significant 
effects were portrayed as differences between Black and Caucasian children and between 
Black and Asian children. Not only did the sample of Black children achieve the highest 
average BMI scores, but also displayed the highest prevalence in both the overweight and 
obese categories. On the contrary, Asian children portrayed the lowest average BMI scores 
together with the lowest prevalence in the corresponding categories. Only 6.24% of White 
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children were categorised as obese, when compared to the 20% of black children in this 
category. 
In the Health of the Nation study, conducted by Armstrong, , et al. (2006: 441) it was found 
that on average, body weight was the highest in White children and that Black children 
weighed the least, with boys being the heaviest throughout all age groups. However, this 
trend reversed after the age of 11, with Black children weighing heavier than White children 
(Armstrong, , et al. 2006: 441). Possible reasons for this reversal included cultural influences, 
where in the Black community weight is viewed as a sign of wealth and health, whereas, 
white children are more influenced by Western views that lower body mass is the ideal 
(Caprio, et al. 2008: 2215; Goedecke, Jennings and Lambert, 2006: 72). Based on the impact 
of these socio-cultural influences, it is important to perform geographical or cartographic 
mapping when establishing baseline data for a national information data base within a 
country.  
It can be concluded that ethnicity should be considered an essential variable that impacts on 
BMI and therefore affects the prevalence of overweight and obesity in pre-adolescent 
children in a developing country. 
 
5.9 The effect of Culture on the Prevalence of Overweight and Obesity in young 
children  
Culture can be defined as a learned system of shared understandings that shape and in turn is 
shaped by experiences (Caprio, et al. 2008: 2215). Culture provides meaning to rules 
regarding behaviours that are normative and pragmatic. Culture affects obesity by influencing 
the shared understanding of obesity regarding its cause, course, cure and the extent to which 
the society views it as an illness (Caprio, et al. 2008: 2215). For the purpose of this study 
culture was inferred by home language, as South Africa is a diverse nation with different 
cultures being defined by their language orientation (Goedecke, et al. 2006: 72).  
Results of the current study might have been influenced by the heterogeneity of the targeted 
sample that consisted of a majority of English speaking children (77%), 15%, isiXhosa 
speaking children, and 8% Afrikaans speaking children. Despite the limitation of the sample 
selection set to include English speaking primary schools only, a statistical significant 
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difference was found between BMI percentiles and home language, therefore, concluding that 
culture affects obesity prevalence, specifically in seven- to nine- year- old isiXhosa speaking 
children in Quintile five schools. 
As discussed in chapter two, culture can affect weight and thus BMI, by affecting dietary and 
physical activity habits (Caprio, et al. 2008: 2211). Cultural practises are generalised and by 
having a certain culture doesn’t necessarily infer that one adheres to the general practises of 
that culture. Thus, culture is a less significant contributing factor towards childhood obesity 
(Caprio, et al. 2008: 2211). None the less, certain relationships between culture and weight 
status can be inferred from the results as discussed below.  
Afrikaans- and English- speaking children had the lowest average BMI score, whilst isiXhosa 
speaking children had the highest average BMI score. There was a statistical significant 
difference between BMI scores for the home language cohorts, found between English- and 
isiXhosa- speaking children and between Afrikaans- and isiXhosa- speaking children. 
Furthermore, isiXhosa speaking children had the highest prevalence of obesity and 
overweight. Additionally, these children achieved the lowest prevalence in the normal BMI 
category.  
 
5.10 Limitations  
As with every study performed, certain limitations arise. Firstly, limited response rate of 
principals included in the initial sample selected, resulted in a smaller representation of 
randomly selected Quintile five schools. As the selection criteria was set to include primarily 
English speaking schools located in higher socio-economic geographical settings in a city in 
the Eastern Cape province, generalisations to other schools should be done with caution.  
Secondly, although a validated and reliable internationally accepted physical activity 
questionnaire designed to be used on South African children (McVeigh and Norris, 2012:46)   
was used to assess energy expenditure, more accurate measures of daily levels of physical 
activity through actigraphy exists.  Structured physical activity questionnaires are however 
the most cost effective way of assessing energy expenditure in large sample sizes (N = 713) 
as used in the present study. Questionnaires underestimate total energy expenditure, as certain 
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physical activities for example, walking between classes is not considered, as well as energy 
expenditure during class time (Flegal and Ogden, 2011: 159S).  
 
5.11 Future Recommendations  
Due to the escalation in overweight rates and the prevalence of obesity amongst young 
children in recent years, and the limited literature available, specifically on urban children 
from privileged school environments, further studies on a local and national level are needed. 
Further research into the current BMI status and obesogenic behaviour of South-African 
children should be addressed to prevent associated non-communicable disease states in 
childhood. A nationally representative data base should be developed across the demographic 
boundaries of socio-cultural status and diverse cultures, including all South African children 
to provide evidence of the status quo. Evidence will provide insight necessary to design and 
implement strategies and methods of intervention to prevent and manage the rising obesity 
challenge amongst children.   
 
5.12 Summary  
Childhood overweight and obesity prevalence in South Africa is amongst the highest in Sub-
Saharan Africa. Furthermore, the perception is that children in developing countries from a 
higher socio-economic status have higher rates of overweight and obesity than their lower 
socio-economic status counterparts. Therefore, it was deemed essential to analyse the 
overweight and obesity prevalence in young children from financially privileged English-
speaking primary schools in a city in the Eastern Cape Province. Results showed an 
overweight prevalence of 20.9% and an obesity prevalence of 9.82% in the total group. Of 
the boys 18.55% and 6.99% were overweight and obese respectively compared to the 23.46% 
of girls which were overweight and 12.09% which were obese. It was found that ethnicity 
and culture had a significant effect on BMI status. Level of physical activity was not 
associated with BMI classification. 
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Faculty of Health Sciences 
NMMU 
Tel: +27 (0)41 504-4518  Fax: +27 (0)41-504-2770 
E-mail Faculty Chairperson:     maryna.baard@nmmu.ac.za 
Date: November 2012   
Ref: H12-HEA-HMS-002 
Contact person:  (Relevant Principal)  
Informed Consent Form 
Dear Parent/Guardian 
My name is Joanna Mckersie and I am a Masters Human Movement Science (Biokinetics) 
student at the Nelson Mandela Metropolitan University (NMMU). I am conducting research 
on the prevalence of obesity and associated physical activity levels of children aged seven to 
ten years in quintile five primary schools in Port Elizabeth, under the supervision of Br Baard 
(NMMU, South Africa). The Provincial Department of Education has given approval to 
approach schools for my research. A copy of their approval is contained with this letter. I 
invite you to consider allowing your child to take part in this research. This study will meet 
the requirements of the Research Ethics Committee (Human) of the NMMU.  
We will provide you with the necessary information to assist you to understand the study and 
explain what would be expected of you and your child (participant). These guidelines would 
include the risks, benefits, and your child’s rights as a study subject.  Please feel free to ask 
the researcher to clarify anything that is not clear to you.   
For your child to participate, it will be required of you to provide a written consent that will 
include your signature, date and initials to verify that you understand and agree to the 
conditions. 
You have the right to query concerns regarding the study at any time. Immediately report any 
new problems during the study, to the researcher.  Telephone numbers of the researcher are 
provided.  Please feel free to call these numbers.    
134 
 
Furthermore, it is important that you are aware of the fact that the ethical integrity of the 
study has been approved by the Research Ethics Committee (Human) of the university. The 
REC-H consists of a group of independent experts that has the responsibility to ensure that 
the rights and welfare of participants in research are protected and that studies are conducted 
in an ethical manner.  Studies cannot be conducted without REC-H’s approval.  Queries with 
regard to your child’s rights as a research subject can be directed to the Research Ethics 
Committee (Human), Department of Research Capacity Development, PO Box 77000, 
Nelson Mandela Metropolitan University, Port Elizabeth, 6031. 
If no one could assist you, you may write to: The Chairperson of the Research, Technology 
and Innovation Committee, PO Box 77000, Nelson Mandela Metropolitan University, Port 
Elizabeth, 6031. 
Participation in research is completely voluntary.  Your child is not obliged to take part in 
any research.  If you choose not to let your child participate in the research, their present 
and/or future education will not be affected in any way and they will incur no penalty and/or 
loss of benefits to which your child may otherwise be entitled. 
If your child does partake, (s)he has the right to withdraw at any given time, during the study 
without penalty or loss of benefits.  However, if (s)he does withdraw from the study, (s)he 
should return for a final discussion or examination in order to terminate the research in an 
orderly manner. 
If (s)he fails to follow instructions, or if his/her medical condition changes in such a way that 
the researcher believes that it is not in his/her best interest to continue in this study, or for 
administrative reasons, your child’s participation maybe discontinued.  The study may be 
terminated at any time by the researcher, the sponsor or the Research Ethics Committee 
(Human).  
Although your child’s identity will at all times remain confidential, the results of the research 
study may be presented at scientific conferences or in specialist publications. However, your 
child will not be directly named in any of the presentation. (S)he will be referred to as 
participant X.  
Your child’s height, weight and waist circumference will be measured. At no time will they 
be asked to remove any clothing. However, when measuring waist circumference your child 
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will be asked to lift his/her shirt to reveal the navel. Their measurements will be provided to 
you to if your child wishes you to know. No other student will know their measurements. At 
all times the class teacher will be present to ensure the child does not feel uncomfortable at 
any time. Attached to this letter will be a questionnaire for the child to fill out. It aims to 
identify your child’s weekly exercise habits. This data will be used to guide the study and 
identify reasons for differences in anthropometric data of different children. This information 
will be used in the study and discussed at scientific conferences or in specialist publications. 
However, your child identity will remain anonymous and their data will not be directly linked 
to them in the published material.  
This informed consent statement has been prepared in compliance with current statutory 
guidelines. 
 
Yours sincerely 
Joanna Mckersie 
RESEARCHER 
Contact Number: 079 406 3131 
Email Address: joanna.mckersie@gmail.com  
Address: 11 Percy Owen Close, Summerstrand.  
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Assent Form for Child participants 
 
TITLE: Obesity Levels and Associated Physical Activity Levels in Children Aged Seven 
to Ten Years in Quintile Five Primary Schools in Port Elizabeth.  
 
Rephrased research title: 
How tall is each person in your class and how much do they weigh?                                    
 Insert date here 
 
Explanation of the Study (What will happen to me in this study?) 
Due to more children becoming heavier and playing less, I am going to measure how tall and 
heavy you are and measure  around your tummy. When I measure how tall you are, you will 
need to stand very still and as tall as possible. When I measure how much you weigh, I will 
need you to also stand very still and look at a picture on the wall. When I measure around 
your tummy, I will ask you to lift your shirt to show me your belly button. You will also need 
to stand very still when I do this. For all these measurements you will have no shoes on.  
Your teacher will also give you a booklet to fill in on how much sport you play every day. 
You must ask your mum/dad/granny/grandpa/guardian to help you fill this in.  
 
Risks or Discomforts of Participating in the Study (Can anything bad happen to me?) 
Don’t worry being measured will not be sore and there will be at least two people in the room 
with us. When you are being measured you may feel uncomfortable with me touching your 
head and shoulders but don’t worry, I promise I won’t hurt you. Your teacher will be in the 
room at all times so if you feel like you don’t want to be measured anymore you can tell us 
and you won’t have to be measured.   If you feel sick or sore after being measured you must 
tell your teacher, parent or an adult friend. Please talk to your parents/ guardians about having 
your height, weight and tummy measured so you know what it’s like. Please ask them to 
measure you at home so you know what it feels like.  
 
Benefits of Participating in the Study (Can anything good happen to me?) 
Once you have been measured you will know if you are healthy and this is good, as you want 
to grow up tall and healthy. Once you get older you will understand that it is better to be 
healthy as you can have more energy to play and you find that you want to play more if you 
are healthy.  
 
Confidentiality (Will anyone know I am in the study?) 
137 
 
No one but you and your parents will know how tall you are or how much you weigh, but if 
you want to you can tell your friends your measurements. . If you don’t want your parents 
knowing your measurements, please tick the box below. Because there are so many children I 
am measuring (more than 1000) I won’t remember how much you weigh or how tall you are, 
so even if we see each other again I won’t know what your measurements were. 
 
Do you want your parents/guardians to know your measurements: 
 
YES  NO 
 
 
Compensation for Participation/Medical Treatment (What happens if I get hurt?) 
If you get hurt when you are being measured your teacher will be there to help you. But 
there’s no chance of getting hurt because I care about you and have taken special measures to 
make sure you don’t get hurt.  
 
Contact Information (Who can I talk to about the study?) 
If you have any questions you can ask your parents/ guardian to phone me on 079 406 3131 
or they can email me at joanna.mckersie@gmail.com  I will explain anything you are worried 
or confused about. 
 
Voluntary Participation (What if I do not want to do this?) 
If you don’t want to be measured you don’t have to be, no one will be cross with you, not me, 
your parents or your teacher. All you have to do is tick the ‘no’ box. If you do want to be 
measured please t tick the ‘yes’ box. If you don’t want to be measured anymore, just tell me, 
your parents or your teacher. We will understand, we won’t be cross and you won’t be in any 
trouble.  
 
Do you understand this study and are you willing to participate?   
 
YES  NO 
 
_________________________  ____________________  
Signature of Child   Date 
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 Guardian/Student to fill in.  
 
Name:.............................................................................................. 
 
School:.............................................................................................. 
 
Teachers Name:................................................................................ 
 
Age:.................                 
 
Date of Birth:............................................. 
 
Gender:..................................................... 
 
Home Language:............................................................................... 
 
Ethnicity:.......................................................................................... 
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 Researcher to fill in. 
 
Height (cm):…………………………………………………. 
 
Weight (kg):…………………………………………………. 
 
 
Waist circumference (cm):…………………………… 
 
 
 
 
 
 
 
 
 
 
 Please fill in the Physical Activity Questionnaire on the next 
page 
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Appendix B 
Letter of Permission to conduct study from the Department of Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
PHYSICAL ACTIVITY 
 
1. ACTIVITIES AT SCHOOL 
 
1.1  Do you attend physical education/P.E./games lessons at school? 
 
Yes=1 
 
No=0 
 
 
 
1.2 What do you do in these classes? How often are classes held & how long are classes? 
 
 
Activities 
 
Times / week 
 
Hours / time 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. INFORMAL ACTIVITIES 
 
2.1 Do you engage in any physical activity outside school but NOT in a sports club e.g. riding a bike, 
playing in the street or yard, etc? What activities do you engage in, how often & how long? 
 
 
Activities 
 
Times / week 
 
Hours / time 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.       SEDENTARY ACTIVITIES 
 
3.1. Do you engage in any of the following activities before or after school (MON - FRI)? If so, for how 
many hours per day? 
 
CODER PLEASE NOTE: if answer is recorded in minutes code answer below coding box  
 
1) Watching TV and videos 
 
Yes=1 
 
No=2 
 
Hrs / day during the week______ 
  
 
 
 
  
2) Reading, drawing, music lessons, homework during the week 
 
Yes=1 
 
No=2 
 
Hrs / day during the week______ 
 
 
 
 
 
 
 
3) Playing video games during the week 
 
Yes=1 
 
No=2 
 
Hrs / day during the week______ 
 
 
 
 
 
 
 
3.2. Do you engage in any of the following activities on the weekend (SAT & SUN)? If so, for how           
many hours per day? 
 
CODER PLEASE NOTE: if answer is recorded in minutes code answer below coding box 
 
Watching TV and videos 
 
Yes=1 
 
No=2 
 
Hrs / day during the week______ 
 
 
 
 
 
 
 
 
 
 
Reading, drawing, music lessons, homework during the week 
 
Yes=1 
 
No=2 
 
Hrs / day during the week______ 
 
 
 
 
 
 
 
Playing video games during the week 
 
Yes=1 
 
No=2 
 
Hrs / day during the week______ 
 
 
 
 
 
 
 
4. TRANSPORT 
 
How do you get to school and how long does it take to get there and back? 
1. By car, bus, taxi, train etc. 
 
Yes=1 
 
No=2 
 
 
 
 
 
 
 
There:____________minutes 
 
 
 
 
 
 
 
Back:____________minutes 
 
 
 
 
 
 
 
2. Walking 
 
Yes=1 
 
No=2 
 
 
 
 
 
 
 
There:____________minutes 
 
 
 
 
 
 
 
Back:____________minutes 
 
 
 
 
 
 
 
When you walk, at what pace (how fast) do you usually walk? 
 
 
At a vigorous pace, that makes me breath much 
harder than normal 
 
1 
 
 
 
At a medium pace that makes me breath 
somewhat harder than normal 
 
2 
 
 
 
At a slow pace when there is no change in my 
breathing 
 
3 
 
 
 
3. Bicycle 
 
Yes=1 
 
No=2 
 
 
 
 
 
 
 
There:____________minutes 
 
 
 
 
 
 
 
Back:____________minutes 
 
 
 
 
 
 
 
When you cycle, at what pace (how fast) do you usually cycle? 
 
 
At a vigorous pace, that makes me breath much 
harder than normal 
 
1 
 
 
 
At a medium pace that makes me breath 
somewhat harder than normal 
 
2 
 
 
 
At a slow pace when there is no change in my 
breathing 
 
3 
 
 
 
 
 
 
 
 
4. Combination: e.g. walking and taxi, bus and walking 
 
Yes=1 
 
No=2 
 
 
 
 
 
 
 
There:____________minutes 
 
 
 
 
 
 
 
Back:____________minutes 
 
 
 
 
 
 
 
5. Other 
 
Yes=1 
 
No=2 
 
 
 
 
 
 
 
There:____________minutes 
 
 
 
 
 
 
 
Back:____________minutes 
 
 
 
 
 
 
 
5.  EXTRA MURAL ACTIVITIES AT SCHOOL 
 
 
 
How many months of the yr? 
 
Prac/Wk 
 
Hrs/Prac 
 
Comp/Wk 
 
Athletics (running) 
 
 
 
 
 
 
 
 
 
Athletics (other) 
 
 
 
 
 
 
 
 
 
Cricket 
 
 
 
 
 
 
 
 
 
Swimming 
 
 
 
 
 
 
 
 
 
Tennis 
 
 
 
 
 
 
 
 
 
Hockey 
 
 
 
 
 
 
 
 
 
Netball 
 
 
 
 
 
 
 
 
 
Rugby 
 
 
 
 
 
 
 
 
 
Soccer 
 
 
 
 
 
 
 
 
 
Badminton 
 
 
 
 
 
 
 
 
 
Basketball 
 
 
 
 
 
 
 
 
 
Ballet 
 
 
 
 
 
 
 
 
 
Cycling 
 
 
 
 
 
 
 
 
 
Dancing 
 
 
 
 
 
 
 
 
 
Gymnastics 
 
 
 
 
 
 
 
 
 
Judo / karate 
 
 
 
 
 
 
 
 
 
Squash 
 
 
 
 
 
 
 
 
 
Volleyball 
 
 
 
 
 
 
 
 
 
Other 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
 
 
6. PRIVATE EXTRA MURAL ACTIVITIES  
 
 
 
 
How many months of the yr? 
 
Prac/Wk 
 
Hrs/Prac 
 
Comp/Wk 
 
Athletics (running) 
 
 
 
 
 
 
 
 
 
Athletics (other) 
 
 
 
 
 
 
 
 
 
Cricket 
 
 
 
 
 
 
 
 
 
Swimming 
 
 
 
 
 
 
 
 
 
Tennis 
 
 
 
 
 
 
 
 
 
Hockey 
 
 
 
 
 
 
 
 
 
Netball 
 
 
 
 
 
 
 
 
 
Rugby 
 
 
 
 
 
 
 
 
 
Soccer 
 
 
 
 
 
 
 
 
 
Badminton 
 
 
 
 
 
 
 
 
 
Basketball 
 
 
 
 
 
 
 
 
 
Ballet 
 
 
 
 
 
 
 
 
 
Cycling 
 
 
 
 
 
 
 
 
 
Dancing 
 
 
 
 
 
 
 
 
 
Gymnastics 
 
 
 
 
 
 
 
 
 
Judo / karate 
 
 
 
 
 
 
 
 
 
Squash 
 
 
 
 
 
 
 
 
 
Volleyball 
 
 
 
 
 
 
 
 
 
Other 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
 
 
 
    
 
 


